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HOW WE PLAN TO PUT 
MEN ON THE MOON ase 


By HUGH L. DRYDEN 
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THE WORLD PAYS TRIBUTE 
[O PRESIDENT KENNEDY 


By MELVILLE BELL GROSVENOR 
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ied tie Sil ef the Niutasrial @ POET! See eS 


is LIFE WAS SUCH—the raciiance he 
i ehisti—thalt if we five to be a hunielred 
' we Wl remember how he eraceed (his 


curth, atid how he left it 

Ln the future can assun to John Fite 
werd Kennedy his true place in history. Aut 
this knew: When men now bovs are old, in 
(istant time bevondl the Vear 2000, ther will 
', “Loremember. | remember when thes 
brought fim home, the murdered) President 
from Lonilas 

teain end avain the story will be tole — 
just as T recall my Grandfather Grosvenor, al 
2, telling me graphically of how, ae a voung 
stitlent at A\mberat Colleve in Massachusetts, 
he traveled tiv horse and train to the bier of 
the. martered Lincoin 

lt was at Amberst, as it happens, that Presi- 
dent Kennedy receiver! his last honorary ce- 
gree, four weeks Delore his death Said pot 
trehibale) Mae lLeish at the time 


‘The people of this countrvsitie miv fowl 
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PRESIDENT OF THE UNITED STATES 
JASUARY 20, 196) —NOVEMMEN 22. 1b 
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Was Sh him by a Wiite Muse photop- 
mph? seVera: mipiths wen “hats sav 
for a Special mecrasion,” he amid 

Airs Renney wae unaware of the remark 


i i j 7 
iy re he Lhe likeness tor the 


if thee tirtie & fhe 
craver Caml iiatibuted at the Presirlernt's 
luneral The reverse sie carries we simpli 
raver write be Aire Keone 

Lae Gawd, Pieree take care of sour seri 


int Joho Fitzgerald Kennerly,” 





The Last Full Measure 


in Ordinary human ciurse whit anvene sas 


oo this eccasion, but they will remember for 


many, Muiny years that a young and gallant 
President of the United States, with the weizht 
of history heavy upon his shoulders, <ome- 
how found time to come to our small corner 
of the world to talk of books and men and 
earnine. 


sense of Mission Toned Mind and Body 


And after he was gore forever, his host, 
Amberst President Calvin H. Plimpton, spate 
to students during a memorial service on the 
impression he had made there 

“Four weeks ago he was here. We saw him, 
we heard him, and we knew him. He was one 
of us, for he was our most recent alumni. 

“Now he is gone But 1 think we bear with 
pride our sorrow so sharpened by this very 
Intimacy: 

“T suppose | aw more of him than the rest 
of vou. He come to our house twice: The first 
time he took off hia coat, and we talked in our 
shirtsleeves. We talked about Adénauer, 
McNamara, Eisenhower; the atom bomb, .. . 
Tt was high level, and it was good to hear, 

“What Was the impression he made upon 
me? Ale hal said that Robert Frost had tough- 
ness, bul this was ulso the impression that 
Mr. Kennedy cave: not tough in the sense 
of ruthlessness or boorishness: rather touch 
in the s¢nse of purpose, of mission, and af 
meaning business. Tough like a machine that 
hut wll the frills removed und is honed down 
hard for action—action in mind, in thouwht 
action in body 

“He had a certain leanness which 1 ad- 
mire. He was born tich, but he worked harder 
than the poor. There was no softness about 
him. Becoming President and then being 
President is not a Sweet indulgence of one’s 
efor, He was ambitious, but his concern was 
not himself 

“He was physicully lean, no extra flab or 
paunch arouncl his middle He was lean with 
words. Hie speech was ne windy diatribe 
And he was lean in personality, He was not a 
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charmer, not smooth, no soft soup, ne affecta- 
Hons, no ‘side,’ no effort bo seem importunt— 
rather p strong sense of purpose, with no time 
to ask himself if he was happy. 

“He believed te could co the job better 
thin unyene else, so he moved briskly, What's 
the questions What's the response? His 
thoughts were clear, going inimediately. to 
the heart of the problem. It was a tough, vet 
supple mind... . 

“As we shed our tears, jet us remember his 
toughness. let us trim our paunches, curtail 
aur self-induleences, our petty searches for 
tthe concerns, cur latiness. 

“As Robert Frost said of tennis court: We 
are not on them to-see if the lines are straight, 
but to play tennis. Let us study to live, not 
merely to prepare to live. We are here to 
sharpen our wits, and strengthen our bores. 
Let us remember to advantage our lute great 
Presidlent’s toughness in mind, body, and 
anul Let us stand a moment in silence to 
hondr him then let us go and do the work he 
couldn't complete.” 


Courage Trimmphs on Longest Weekend 


After the funeral, Dr. Plimpton spoke too 
of the President's courageous wife: 

“We have talked of one we knew. Now Jet 
ia tulk of one ave didn't know. For on this, 
the longest weekend, there was another fig- 
ure, another star. She had a role to play for 
which there was no time to rehearse, no op- 
portumty to learn her limes. ... 

“Her preparation was all literary and artis- 
lic, She redecorutes the White Howse anid 
brings: music to it. She is lovely. She rides, 
she wuter-skis. And she did arise from the 
death af her-son 

“And then the longest weekend. One mo- 
ment laughing gaily, and then the next cra- 
dling her husband in her arms os hie life's 
blood flowed upon ber. 

“Then she was placing aving in her dead 
husband's hand, Then stancling beside Presi- 
dent Landon Johnson as he took the oath of 
othce. We see her riding with the coffin, sithng 


This young and vibrant family stood together in Palm Beach, Florida, last Eaater 


Jacqueline, Jokn, Ir. John F., and Caroline Kennedy 


Hidding her hushand joodhve bn) Dallas, Mrs. Kennedy kissed his lips, then slipped 
her wedding ring into his lifeless hand. The moment was 40 heurt-shuttering that Senate 
Majority Leater Mike Mansfield made it the theme of his eulogy before the President's 
bier in the Capitel Rotunda: “There was a sound ef laughter: ita moment it was no 


rere. 
It aomoment, it wus no mure,.. 
Sj & beet. 


oad © shah sireeeies! keri 


There was father with o litth boy, a litte girl, and a joy of each in the other. 
A piece of each of us cied at that moment” 
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this amaxing man who seemed so utterly rght 
for the job in every wav that we took him 
completely for granted. Whenever we thought 
about the world, we had thal warm triage at 
the buck of our minds of aman who would 
keep everything on the ruile Now sucidenly 
that present has been taken away...” 

“When the sews came through shortly be- 
fore eight o'clock last Friday night,” said an- 
other, “more than a thousand people all over 
Londen caught buses or tube trains, took 
taxis, drove or walked to the American Em- 
bossy in Grosvenor Square: They hal to do 
something. In Berlin, Mayor Willy Brandt 
asked peuple to put lighted candles in their 
darkened windows. Within minutes they were 
fickering all over the city. In Moscow at five 
puist eight the radio broke inte its programe 
to announce the news... .” 

Luter on this British telecast, a woman 
sang the saddest of songs, like an old English 
ballad of blend and woe: 


A voting man rode with dis head deld high, 
whaler Lie Fear sient 

dnd ne one guessed that qoman sg blessed 
wold period fy the quan, 

ford, dew! perl by the gun 


Aohetrangont like a ntden about, and 
heaven Meld ite breath, 

Fur tie dread ofa moliitode of men rode) 
with di do dre deatee 

Lord. rede with Arey te de adele, 


Vea, te hear! of fhe teri ovis feet mai 
Hie kelilecciiness of tears, 

For tte wae cnt down tae Pera few ie Be 
renner of kat yrurs 

And tor tifio etay nc wef ever tose be 
vivtorivs Mat fie won, 

For wherever nen look to freedom, Mien Ab 
cout goer riding on, 

Lord, fis soul pores ridding on, 


In this country, television ped rarlio iet- 
works canceled all commercials. Setting a 
new hich standard for their professions, they 
ave the Nation an inspirecl and inspiring 
view of those unforvettable duv«. 


National Geographic, March, 1964 


By far the largest television audience in 
history—an estimated 93 percent of all sets 
wed 175,000,000 \transfiser) viewers in the 
United States alone—watched the historic 
events unfold. The U. &. communications sat- 
ecllite Relay, orbiting the globe, enabled peo- 
ple in 24 countries to view portions of the ly- 
ing in state, the funeral attended by the great 
of this earth, and the final scenes at Artington 
Sational Cemetery, 

The television industry also gave a heart- 
ening and illuminating lesson in civies to the 
American people as it showed in cetail the 
emooth transfer of power to Vice President 
Lyndon B. Johnson, None who watched will 
omit forget his grief-stricken words pis:Presi- 
dent to .o Joint Session of Congress: 

“All L have Lweuld have given cladly not 
to be: standing here... 0 need your help. I 
cannot bear this burden alone..." 


We Shall Remember Him, Smiling 


In the press, some of the most moving 
photographs und paragraphs ever produced 
to meet an urgent deadline resultec| from the 
dedicated efforts of talented men and women 
to express the inexpressible. 

Many writers recalled the young Presi- 
dent's wit, for like Lincoln he hud a keen 
sense oof humor that lightened the Presi- 
clemtical leyuel. 

“He brought giiety, glamor, and grace to 
the American political scene in a measure 
never known hefore,” sani an eclitorial by 
Mary MeGrorvy in the Washington Evening 
Stor. “That tiehtsome tread, that debonair 
touch, that shock of chestrut hair, that be- 
guiling grin, that shattering understatement 
—these are what we shall remember 

“He walked tke a prince and he talked hike 
uo acholor His humor brightened the life of 
the Republic... Shown his latest nephew in 
August, he commented, "He looks like a fme 
baby—we'll know more later, ...' 

“When the ugliness of vesterday has been 
faruotten, we shall remember him, smiling” 

In the shocked reactions that poured into 


).F.K.'s Chair Stoids Fanpty, but the Presidency Is Not 


Vier President Landon Bo Johnson automatically became President at the moment Jolin 
F. Kennedy died, and the United States system of government continued unbroken 
Transition was awift even before the fimeral, Mr. Kennedy's office furnishings, includ- 
ing the rocking choir he fevered, were moved from the White Howse to make wiv for 
the new President. Mre Kennedy plans to re-create the Kennedy office ina library at 
Harvard University, her husband's alma mutter. 
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fimoet the moment when the first ator iy 
Cred On that Friday pent, ushering in the 
Jewish Sabbath, and Israclis were greeting 
ither with the ancient phrase “Shabbath 
r’"—"“Sabbath Pec 
den wine sthence and frozen postures 
dene! tragedy, Miclensh recorded 
though the rudie'’s Hebrew words were mean- 
Inghiss to me, Instantly, solicitomsty, peopte 
turned to translate: “Your President shot! Az 
men with bowed head waited further word 
there was no sound but the sea’s lap 
wives. In this alence o man beside me whis- 
ered, bn bitter inn ‘Shahheada SP!) 
In Copenhagen a Danish student, fihting 
for control of her voce, tole Bveres 
climber, Barry Bishop, “This was the firs 
tine in tov life Ver saw mv father er.” 
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t Hag-draped casket in Washington 

Rach of those four November chan ; eft an 

Lhe black 
thas 


mptess all ite own Friduy af the 


dwiul Saturday o 


1 | 
lin’ 4 


nNeniMnare news 


Bi ole i L. i E 
chekly roi when the President frag 


mst time in the White House and those who 


Knew him called to bow before his bier pn the 
silent East Room; the sur 
miulffled-drum procession to the Capitol: the 
bright Monel, the 
emperor und queen, presidents 
Minter whikedl 


inv Sunda 


BEILED iil when 


Cetera 


ini 
a 


a | 
PL GUL 
Po BE eS 


WIL Grom ste) Girdeners 


i 
4nd what wil each of us tell wor era 


| is | i 


rt j 
I 
i ae eee ee | fp a | irk t F — ie 


al ia 7 = 
rit he 


‘ 


} 


rs i 


a 


ee a 


i 
= 











Helore the bier vi 


Vir, Kennedy Bests on the Catalaligin 


That Bore the Hodw of Lincoh 





y. 


a 
| 

, 
- 


r= 5 
<— 
F 
" as 
t il 
‘ * 


on 











Coord i Honor changes 


Hi 
iT 
ha 
1 
is | 
rit 
i 
oe | 
i 
Li 
ni 
navel 
| 
au 








t i . } | | 
He TRILTLE iti his r LPV«ET. even (rer im Agi 


Leaving the White Flouse for the last tens 


hirwhi | ce Pre =a | c cer} ri 








Vieas 


Hi ty] 


He Ip 


SW oliarn 


ahs 


1 


= 5 | 
j Preseli 


te 


Ww Probie 


hit 


Whe 





Tis | dunt [Jaws ri this Whaat eat iy 





i * | 
i | i i | | li 
{ 1 | + 
| , 
| Ly 
| rit | 
| 
| Hi, ii i] Ht 
Lt 
t La 
1? ia 2 1 i a 5 a J 
Mine vicrin © cape | it i cm «th 
Hie! 
4 i ] 1 i] 14 
rei F hi fiat i 14 j rice | ] | hy GLE 
| 
| it] il urge | 
| a | try | am 
1 
= | il | i | 
vw A r 
| | i I Ay | ui} I 
| i | i i I i 





keenness of his attention—these are the mem- 
ories that will not cie. 

As we paused sadly before the bier, 1 re- 
called the graciousness of this wonderful man 
in encouraging our National Geographic 
Society's work, Memories came unbidden ... 
of occasions in the Rose Garden when Presi- 
dent Kennedy presented the Society's Hub- 
hard Merlals to Capt Jncques-Vves Cousteau 
and to the American Mount Everest climbers. 
And his gracious words when he accepted 
from me the first copy of his wife's White 
House guidebook, which our Society pro- 
duced under her auickance. 

We, like everyone else, have lost « staunch 
and loval friend, 


Final Ride ta Capitol Hill 


All that day, in the rain, the dignitaries 
came. 

When the sun rose at 7 am. on Sunday, 
people hacl ulreachy begun to gather again in 
Lafayette Square, still sowey from vesterday's 
rain, Some had <lept there all night. 

By late marning the crowd numbered thou- 
sands, and tens of thousands more lined 
Pennsylvania Avenue tothe Capitol 

People talked quietly. “Transistor radius 
softly recounted the day's events. Then sud- 
denly came the electrifving: announcement: 
“Oswald has been shot!” The man charged 
with shooting the President had been killed 
by a night club owner in the Dallas city jnil. 
The word spread swiftly. 

Then « hush fell over the crowd across 
from the White House. A black-shrowded 
caisson drawn by six gray horses pulled up 
ad the North Portico, That same caisson had 
borne the body of President Roosevelt in 
1945, and one of the Unknowns in 1958, Now 
it received the casket of John F. Kennecly. 

At 1:10 pom. the cortege stepped off. First 
came wn honor guard of District of Columbia 
police. Next, the escort commander and the 
chiefs of the Nation's military services— 
Army, Navy, Air Force, Marine Corps, and 
Coast Gaard, They were followed by « pha- 
lunsx: of chrurnmers. 

A company of men in Navy blue—the uni- 
form the President had worn as a wartime 
PT-boat commander—led the Stars and 
Stripes. With them marched three representa- 
tives of the Nation's clergy, 

Then came the caisson, flanked by o 24- 
man guard drown from honor units of Army, 
Navy, Marines, Air Force; Coast Guard, and 
the guerrilla-wur-trained Special Forres. Be- 
hind the caisson marched the bearers, and a 


lone sailor who carried the Presidential flag. 

Last in line came ariderless horse, a gelding 
caparisoned in black and chosen for spirit in 
memory of the life taken away A black-han- 
dled sword ina silver scabbard hung from 
the sadedle. Polished black boots with silver 
spurs were thrust in the stirraps—reversed, 
Here was the age-old symbol of a departed 
leader, A woman in the crowd burst into 
lears, turned, and fled. 

A file of limousines slid throuch the White 
House gates to join the cortege. Mrs. Kennedy 
rode in the first, accompanied by the FPresi- 
dent's brother Robert. With them were her 
children, Caroline, only three days from her 
sixth birthday, and John, a day short of three. 
Mrs. Kennedy had asked President and Mrs. 
Johnsen wo ride with them, “Poor Lyndon," 
the President's widow said as they rode, “that 
vou should have te come in this way..." 

Along the avenue came the drummers, 
their instruments shrouded in black bunting, 
with drumbeneds loosened to muffle the sound. 
A hundred to the minute they beat their un- 
relenting threnody—a cudence that pounced 
and clutched and grieved. And o chill wine 
cut the warmth of the sun 

Sininess lined the avenue. There were tears 
ant) tight throats—anel siletice. 

Across from the Department of Justice 
Building, six-year-old Susie Bodrogi stepped 
fram the curb, a déven red roses in her arms. 
She watked to the middle of the street as the 
corteze moved toward her, Before the crowd, 
the police, the soldiers with their fixed bay- 
onets, she knelt and placed the roses on the 
puvement one by one. She did it, she said, 
“cause | love himand I'm very sorry he died” 

Hardened reporters of the White House 
press corps asked permission to march to the 
Capital behind the litmousines. And there 
were tears umong them as they walked 


“Hail te the Chiel” Sounds; Cannon Hoar 


When the slow cortege arrived at the Cap- 
itol, the Navy Bane! played ruffles and flour- 
hes, then struck up “Hail to the Chief,” Can- 
non boomed the Presidential 2)-cun salute 

A Negro man raised a three-veur-old white 
boy to his shoulder so the child) could see 

Echoes from the cannonade rumbled over 
the throng packing the slopes of Capitol Hill 
at bearers lifted the casket ftom the caisson. 
Tenderly they curried the 900-pound load up 
the East Front steps—steps that not quite 
three years before hacseen o youthful Presi- 
dent fire imaginations with his Inaugural 

(Continued on page 338) 
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f fr the beat of mufited drama, the march moves down the Acenue af Heroes. 


[ 

i y ee _ 

; te e 
it 

i = 





Army» Old Guard Fife and Drom Corps stands a} attention. 








Key to the notebles on pages S42-14: 


1 Chine Hee Pork. President of South Korea 

2 Rashod Pharpon, Saudi Arabian envoy 

3 Dintdede Marapagal, Philippines President 

4 Haile Selassie 1, Einperor of Ethiopia 

> Bauelowin, King of the Belgian: 

6 Frederika, Queene the Hellenes 

7 Charles de Gaulle. Predident of France 

f J. Rudolph Grimes, Secretary of State, Liberia 

9 Ludwig Erhard, Chancellor of Germany 
10 Luis A. Samora D), ex-President of Nicaragua 
11 Heinrich Libke, Presidentof West Germany 
12) Mrs. Peter Lawford, Mir. Ken reodys sister 
IS Aniier Biddle Duke, CS. Chiefof Protace 


Address. And the band plaved the solemn 
Navy yr: 

Hternal Father, atrang to neve 

Whoave gem tall bonne tie reatlegs toute. ._. 

No flowers banked the great Rotunda 
under the Capitol dome; no black draped its 
curving walls, On the wide stone floor in 
shifts of aunticht stood a waiting catufalque 

This wooden bier had been built to support 
the colin of wo murdered Lincoln almost o 
hundred yeors before. Since then it hod borne 
the remuins of 15 other honored dead who 
hol Inin in state in the Rotunda 

Sow the bearers placed on the catafalque 
the mahouany casket of the President who 
haut served here for 14 years as Representa- 
tive and Senator. Around the vast room an 
imposing array of dignitaries had gathered. 
And statues of the martyred Lincoln and 
Garfield looked down from their pedestals. 

Countless millions saw and heard the elo- 
y“uent culowes vive by Senate Majority 
Leader Mansfield, Chief Justice Warren, and 
Speaker MeCormack. 
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14 Princess Racleiwill, Mrs. Kennedy's sister 

15 Hovate Ike, Prime Minister of Japan 

if Petar Stambolit, Council President, Vusosayia 
I7 Mrs. Sargent Shriver, Mr: Kennedy's sister 

IN John Karefa-Smurt, Foreign Min,, Sierra Leone 
ID Einar Gerhurdsen, Prine Minister of Norway 
2 Eamon de Valera, son of Ircland’s Presictent 

2) Prince Georg of Denmark 

22 Prince Jean, Grand Duke of Lasxemboore 

24 Peter Lawtord, Mr. Kenned+'s brother-in-law 
24 Frank Aiken, Foreign Minister, Ireland 

20 Shahpur (sholam Rees Pahlavi of tran 

28 Crown Prince blorald of Norwis 

27 Prittce Philp, Duke of Edinburgh 

25° Alberto Lleras: Camargo, ex-President, Colombia 


Then a Gull man stepped forward, the tur- 
den of the past two cays written in his eves 
He placed a wreath of red und white carna- 
tions before the casket, with a card “From 
President Johnson and the Nation.” 

The Rotunda ceremonies were over—ex- 
cept thal a stutely young woman in widow's 
weeds led her daughter tothe bier, a daughter 
in rect shoes, white socks, and blue cont 

Tired fitth John Kennedy, Jr, like any rest- 
less three-venr-old, hacl been token to the 
aftice of Speaker McCormack, where a dis- 
play of tiny flazs on a mantel caught the 
littl: boy's eve Given one to play with, he 
uskerl for aseconc for his sister Caroline “ane 
one for mv duckels, te.” 


Thousands Waite All Night tn the Cald 


Now the great bronze doors of the Rotunda 
opened to the public, With Mirs. Grosvenor 
and our children, | possed by the bier and 
watched as the endless line filed by. “The 
Silent Americans,” someone said. 

Whole families came; there were many 





9 Eamon de Valera, Presvbent of Treated 

30 Prince Moulov Abdullah of Morocco 

$1 Alec Dougls-Home, British Prime Minister 
32 Prince Bernhard of the Netherlanils 

34 Almed Guodira, Foreien Minister, Vloradow 
a4 Piotr Joroszewicz. of the Polish Cabinet 

45 Merriman Smith, White Howse correspondent 
36. Friedrich T. Wahlen, Swiss Foreitn Minister 
37 Crown Princess Beatrix of the Netherlands 
38 Mahmoud-Fawsi. Foreiyn Minister, 0 AK 

U9 Alfons Gorbuch, Chaneeller of Austrian 

40 §.¥14,H. Lams, Foreign Minister, Netherlonels 
410 Lester B. Penreon, Prime Minister of Canady 
42 M. Malita, Deputy Foreign Minister, Romuariis 
43 “ullikar Ali Bhutto, Foreiizn Minister, Pakistan 


chileiren. People came in furs, in Sunday lest, 
in soiled working clothes directly from farms. 
A blind man on the arm of « friend. A youth 
on crutches A woman in a wheel chair, 

They cume dry-eyed—and they. came in 
leurs. When one Negrt Wom entered) the 
Rotunda crving, the white womiun in front of 
her looked back reprovingly. But as: they 
reached the casket the white worn, ton, 
broke out in sobs, Then she turned, put her 
arm around the colorecl worn, and the two 
walked out together 

Nieht fell, and still the patient throng 
inched through, Outside. the Inne of monriers 
lengthened—until at one time it stretched 
for 40 blocks. 

Some had blankets; others, coatless, shiv- 
eréc. Breaths frosted in neor-freezing cold 

Doors were to clase at 8:30 om By mird- 
night it-was plain that thousands would fail 
Lo reach their goal But sll thes stood, shuf- 
fled forward, and waited. 

A vouth turned to the girl at his side, 

“Look, honey, this & trary” he said “We 


44 Agustin Mufoz Gramles, Vice President, Spain 
45° Luis Supioo Pinta, Chief of Portuguese Chamber 
46 Hatt Lodgham, Secretary of State for Tunisia 
47 Sukich Nimmanheminels, Thai Acibassachor 

48 Alexander Bustamante, Pritie Min. Jamaican 


Alea marching, lot obkoiined, weee Prime Min- 
ister Isract [nani of Turkey, President: Stneor 
Aalman Shasue of feruel, Soviet First Deputy Pre: 
trict Anastas | Mihovan, Pome Minister Tare 
Erlander of Sweden, Senate President { esare 
Mereagora of Italy, Assembly President Hoel} Ben 
Alla of Algerian, and Senate President) 4uro ile 
Moura Andrade of Etracil. 





can't possibly make it te the Rotunda—even 
Woawe Wart all niwht.” 
“| don't care, 1 want te stay in line any- 
way," she replied, “Tt's the least we can do.” 
Forty Vale students hirer a bus ane) came: 
they never made it to the dudes A Cleveland 
family wus 20 feet from the entrance when 
guards had to say. “Noomore allowed." 
Behind them, near the heart of a line that 
still numbered 12,000, a woman tole her chil- 
drem “We can pris nght here God and the 
President will hear us just as well as imeide.” 
The Rotunda had been kept open aneextri 
half hour, and in 2) hours nearly ao duarter of 
amllion people had passed by the catafalgue. 
Soon people by scores of thousands were 
filling the sidewalks of Pennsyivania Avenue 
and other downtown streets, for this was the 
(ov John FL Kenhedy would be laid te rest 
Mrs. Kennedy and ber busband's brothers, 
Kobert and Edward, came and knelt again by 
the catafalque, Then with infinite care the 
eight bearers bere their burden down to the 
waiting comson Again the croms throbbec: 
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oneoof the assassin's three shots at the Presi- 
dential motorcar in Dallas 

The President's mother, 4 brave Fitegerald 
of Boston, had come to jom her sorrowing 
eons und daughters: She had staved to con- 
anole her ailing husband, Joseph Po Renney, 
as lang as possible, Now, in Hyannis Port, 
Massachusetts, he mourned his son alone. 
Three children gone: Worle War IT pilot Joe, 
Jr., killed in action, Kuthleen in 4 plane crash, 
and now Jack... . 


Chiefs of State Follow Casket on Foot 


In all, edeht heads of state were in’ Wash- 
ington, ten prime ministers, and much of the 
rovalty’ left tn the world. There were more 
than 200 men and women representing more 
than 100 countries, the United Nations and 
four other international otganizations, and 
the Roman Catholic Church, 

At the White House they gathered—<iniple 
mourners from cistant lands, who would walk 
harcheaded, without thoweht of protocal, ina 
formless group. 

Escorted once more by her brothers-in-hiw, 
Jacqueline Kennedy stood tear the caisson, 
behind the Navy enlisted moan carrving the 
Presidential standin, Softly o United States 
Naval Academy choir sang hymns Across 
packed Lafayette Square, the bell of St. John's 
Protestant Episcopal Church—the "Church 
of the Presidents"—wuas tolline. 

Then bagpipes wailed. Pipers from the 
band of the Rowal Highland Block Watch 
Reciment hud come to the funeral at Mrs. 
Kennedy's request, interrupting a U.S. con- 
cert tour. 

Only twelve days before, these famous pip 
ers had plived on the White House lawn for 
the Kennedy children and their guests, among 
them my own children. The President put 
usidde his duties to view the performance. 
(One boy DP know will never forget how Presi- 
dent Kennedy reminded him with i look that 
the first notes of “The Star-Spangled Banner” 
had sounded) ind it was time to stop drinking 
coconm wind stand at attention, } 

Now, at the sound of the pipes, Mrs. ken- 
nedy cane close tO tears, But as the crums 
began to roll she lifted her head high, The 
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wine! stirred her long black veil as the caisson 
moved down the White House drive. 

President and Mors. Johnson walkect behind 
the three Kennedys, ahead of the mourners 
from other lands. The Secret Service ‘hac 
urged the new President to mele tn a car ber 
hind bulletproof glass. He refused 

Jacqueline Kennedy walked with a poise 
and grace that words cannot convey—as re- 
gol ws any emperor, queen, or prince who fal- 
lowed her. 

“Grace under pressure.” That had been 
Ernest Heminewav's definition of courage, 
and John Kennedy had quoted it in his Pulit- 
ger Prize-winning hook, Profiles ta Courage. 

As | watched from o fourth-story window 
opposite the cathertral, 1 felt an pelmiration 
shared by all who sew her, A London news: 
paper was to express it this way: “Jacqueline 
Kennedy has civen the American peaple from 
tis day on the one thing they have always 
lacked—majesty.” 

At St Matthew's Cathedral, Richard Car- 
dinal Cushing came out to meet the family, 
He had married Johti and Jacqueline Ken- 
nedy, he had christened their daughter, and 
Inst August he had buried their infant son. 

Cardinal Cushing bent to the two children, 
who had been brought to the church by car, 
He kissed Caroline, patter! John’s head, then 
placed a comforting arm around Mrs. Ken- 
necdy's shoulder, . 

As the casket reached the cathedral portico, 
he sprinkled it with holy water. Bearers car- 
ried itinstde for the hour-long Requiem Mass, 
a Titual in which the Roman Cutholle Church 
for centuries has besought Grorl's mercy for 
the souls of the deal. 


World Stops at Moment of Funeral 


For the next few minutes, whatever the 
hour im other lands, countless millions of the 
earth's people paused to honor the dead Pres- 
ident, Many entered their houses of worship. 

Across our Nation trains stopped. Jets halt- 
ed on airport runways. The Panama ‘Canal 


suspended operations. Motorists paused im 


New York's Times Square, Evening. traffic 
halted in Athens, Greece, Around the werld, 
flags stocel al bolf-maest 


John, Jr. salutes the futher who adored him Phuy an his third birthelay he say's fare- 
well, just before the colsenn levies the cathedral Cuniline, squeezing her mothers hand, 
holds a church booklet given to ber brother during the service: Jacqueline Kennedy, said 
une observer, laure ter erie! “lke a lirave fag” 
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are 
/ could stay up here forever,” 
President Kennedy had said of this 
knoll in Arlington National Cemetery, 
which commands a view across the 
Potomac to the Lincoln Memorial ana 
the Capital City beyond. Now the 
head and hand of a saluting soldier 
frame the President's grave as cannon 
boom a 2J-gun farewell, A moment 
later riflemen fired three volleys, 
and a bugler sounded the aching 
lament of taps. If was all over. 
The grieving family walked down the 
hill as the world’s mighty passed 
by the grave in silent respect. 


| ee flame, ignited by Mrs. Kennedy, 
burns before the unlowered casket. 
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America mobilizes her resources for mankind's 


ervates! adventure—ia landine on the moon before 1970 


Footprints on the 


ON 


By HUGH L. DRYDEN, Ph.D 


Deputy Administrator. National Aeroeautics and Seace Adminint: 
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FEFORE THE ENDofl this decade man will launch his createst voy 


ae of discovery, a journey whose matnitude anc implications for 






the human race cwart any hich ddventure of the past. For the first 
time he will leave his home planet and set foot upon another world, the 
luminous satellite of earth we call the moon 

Althourch Premier Ahrushchev has said the Soviets have no tate 
date tor a facht ah COAMONAULS to The Moon our own noathonsal obypect Wt 
in American on the moon prior to 197{remnine unchanged 

At this time ho one can say whether the first man to make that epochal 
vovare will be a citizen of the Unitecl States or of the Soviet Union. But 
Lhe perils will be successtully navigated: there will le footprints in the 
lunar cliust. 

By the end of this century the conquest of the moon may seem only 
a modest first slep along the spacewavs to still other worlds. However, 
our naturol satellite, the moon, citcling eurth at wn average distance of 
258.857 miles, is a formidable target for the sixties, More than 5,000 
af the (Nation's industrial firms ore directly involved in United States 
efforts to place menoon the moon, The National Acronautics and Space 
Administration estimates that 20,000 companies and 300.000 people 
eventually will participate. [n addition, all of NASA's 10 major centers 
ond most of its 30,000 employees now contribute to the effort 

The task this Nation has set for itself will be expensive, costing an 


estimited 20 billion dollars. But the poal of a moan on the noon is well 


FIRST MAN ON THE MOON LEAVES FOOTPRINTS 
ON 7S DUSTY, POCKMARKED FACE 


© belts HIS SPACECRAFT, an astronaut walks cautiously across the 
metoorte-battered surface of a dead, atmospharetess globe. Earthshine 
far brighter than the glow of moonlight en eur home planat—lights 
his way. LEM, the spider-leqged lunar excursian madule in which he landed 
seems a fantasy borrowed from science fiction. Blast of LEM's descant~-stace 
rocket has hollowed out the small crater directly beneath the vehicle 

Lintil man lands vehicles on the-moon, he can only quess what the-surface is 


ike, this painting feoresents the thinking of the author and many other «clentiata 
fa ; | : 





Footprints on the Moon 


within our national capahiity, and it can, be 
accomplished on schedule Wf the necessary 
funds ore approprinted. 

NASA, the agency | serve as: Deputy Acd- 
ministrator, is entrusted with the peaceful 
exploration of space, Though onlv $s wears 
old, it has wrested many secrets from the 
slice environment with o galaxy of un- 
muinned satellites, §2 hy recent count Vet, 
unterstandably, tt ts in the field of manned 
pace flieht, where astronauts” lives are at 
sinke, that we feel a special responsibility, 

NASA was only seven davs old when it set 
up 2 unit to plan Project Mercury, which 
ended May 16, 1963, with the safe return 
from 22 orbits of L. Gordon Cooper, Ir. The 
Mercury score: six manned flights and six 
dramatic successes 

How do we propose to accomplish the 
much more demanding task of lunar fight? 

WASA attacks the problem through Proj- 
ect Apollo, now well under way, Apollo's 
command module, the term we apply to the 


HE AUTHOR: In 1910, when only 12 yeare old, 
Hugh Dryden wrote hia first paper on aero- 

nauticn after seaing an Antoinette monoplane 
fiymg over Baltimore, Maryland. Eight years later, 
as a-youthful scientist with the Nationa! Bureau 
of Standards, he began a distinguished career that 
has won international recognition for important 
contributions to supersonic fight 

For the past (6's pears Dr, Dryden has served. as 
chief scientist for the United States Government's 
research efforts in aviation and space. In (a7 he 
was-named Director of the National Advisory Com- 
mittes for Aeronautics, predecessor af the space 
agency, When NASA was born in (956, he became 
its Deputy Administrator, Here he watches -opera- 
thons in Mercury Control Center during the 
John Glenn space flight in February, (962, 

Dr. Dryden, a Trustee of the National Geographic 
society since (251, contributed “Fact Finding 
for Tamorrow's Planes" te the December, !953, 
magarineg, which commemorated the oth 
anniversary of powered flight. With prophetic 
insight, he predicted supersonic transport aircraft 
and -man-made-satellites of the earth 
Regarding lunar flights, he wrote: “lam reasonably 
sure that travel to the moon will not occur during 
miy lifetime, but | am sure that the technical 
problems are solvable with a large but finite 
amount of manpower and money." 


EFETERING AT THE END OF A “PETER PAN RiG.” 
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moon ¢pacecraft's living quarters, will house 
three astronauts during the trip to and from 
the moon. When in orbit above the moon's 
pocked face, two of the astronauts will en- 
ter a special vehicle, attached cobooselike 
to their command toorciile, ancl descend to the 
lunar surface, Hours later, after taking phote- 
praphs ancl making scientific studies, thev 
Will blast off and rendexsvous above the moon 
with the third man, re-entering the command 
modile for the trip home. Their-special ve- 
hicle, called the lunar excursion module, or 
LEM, will be left behind in moon orbit 
Most of the necessary components for this 
epochal vovage—booster rockets, myriad sub- 
systems, command module, LEM—are under 
development, NASA has set for itself and its 
contractors a very high but realizable stand- 
ard Of performance: The mission must have 
a 99.9 percent probability for safety for the 
astronauts ane 2 90 percent chance of success. 
Shakespeare's self-confident min of action, 
Hotspur, declares in Aang Henry IV, “By 








Astronaut Frank Borman 


# practices entry and egress in the small hatch of an early LEM mock-up at the Grumman 
Aircraft Engineering Corporation, Bethpage, Now York, Counterbalanced back harness 
simulates gravity on the moon, where & [80-pound man would weigh only 30 pounds. 
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“fly” a mock-up of the two- 
facing forward in the pressurized 
dummy craft, made by McDonnell 
Aircraft Corporation of St. Louis, 
to reflect the latest engineering 


THE “EIGHT-BALL"—a glowing red 
circle on the instrument panel of 

a Gemini simulator—allows a 

his craft. Tracer light attached to 
to reach flight instruments. Future 
benefits of such ground testing 
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AMERICA'S EVOLVING SPACECRAFT 


HIS “FAMILY TREE” shows three 
generations of U.S. spacecraft and the 

ever-growing rockets that will propel U. 5. 
astronauts into the unknown. 

Flying solo, orbital Mercury spacemen rode — 
a craft 0 feet long and 6 feet in diameter, 
hurled aloft by an Atlas launch vehicle. 

Geamini's two-man team will soar aloft in 
a capsule with 50 percent more cabin 
space than Mercury's. A 90-foot Titan Il 
will boost them inte a 1&5-mile-high orbit. 

Apollo astronauts will race to es moon 
in a command module, as their spac fi 
will be called, twice the size of Geminis 
capsule. Two of the three men aboard will 
descend to the satellite's surface in the 
lunar excursion module (LEM), a f2'/s-ton 
craft. A third section of the Apollo wehiche, 
the service module, contains vital flight 
equipment. Powerful 362-foot-tall Saturn V 
will boost the Apallo team into orbit, fan" 








crinking supply need be put aboard for the = the atmosphere, blunt end first os im Mercury. 
Crew, Alrrol bo, too, Wl wee fel cells The Atios rocket, with 360.000 peouncts cf 
In the words of a treminiengineer “What thrust, hurled Mercury capsules into orbit, 
a svete’ Its like curving your own well but the Oiled F aithful of thase pioneering fights 
with vou on a lony desert journey.’ lack> the power for Gemini It will requite 
The fuel cells, plus such equipment as 16 the Titan UT, » booster with two rogket <tuge 


smuul rocket thrusters needed j for moancuver- The first develops a thrust of 430,000 Nasi 
Ing In space and retrorockets + equivalent at burnout velocity to more than 
craft out of orbit, are housed in two sec tions six million horsepower, or the combined 
ittuched behind the capsule’s heat shield power of 32,000 medium-size Americin auto- 
Lrewmen jettison theee sections ane turn the mobiles, When this stage drops, the second 
capsule around before ite re-entry through cuts in with 100,000 pounds of thrust 
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that lengthen the launch window from minutes to hours, But let's not 
venture too far inte the mare of ofbital mechanice. Eecentially the 
THSsS1oOni Liter rea as | hia Clima ri bend if. 

There as one other vital factor involved: plane error. ar the differ- 
ence 1 the planes of the two orbits: This error must be corrected, But 
diagrams tell that story best, and 1 refer you to the excellent illustra 
tions on pages 366-7, There vou can see the problent ane its solution 





how Jet's assume that the hunter is newring the hunter. Ground 
stations have been toicking both, and the information needed for pre- 
cise maneuvering has-been passec| to Gemini, When the craft are about 
250 miles apart, Gemint’s radar picks up Agena. Computers tell the 
astronauts how fur thev are from the iret and what course correction 
to make Thev fire tre beds hoving un, down, or laberalls at tomes in- 





crensing or decreasing their speec. Uf a laree correction is required, thes 
may flash o signal to Agena, anid it will maneuver obecientlhy 

Part of the chase may occur on the night side of earth. Then strob 
oscopic beacons flash on Agena; the astronauts see them as intermittent 


Hehts moving uamone the stars, Thev ta 





te sightings on the beacons and 
keep changing the direction of their fieht unth the winking lights seem 
to be stationary in relation to the stars. That means thev have drawn 
a direct bead on the target, now dead when 


Spacecraft Join While Traveling 17,500 Miles an Hewes 


So (Gremini clases in Crewmen see their quarry clearly when two to 
20 miles away, depending upon the time of dav. Should it be night, 
fovndhichts uminate Agena‘s ducking collar. Flick-firine his manew- 
vering engines, powered by propellants similur to those used im Titan 
Hl, the Gremini commander cases his craft's nose into the collar. Latches 
tip and hold the. vehicles firmly together, a bond that will not be 
broken until the astronauts trivger a release mechanism. Now, if thi 
men wish, they can rotute the Agena-(iemint combination and fire 
Agena s engines to venture farther out into space 

Joining two vehicles torether while both travel 17,500 miles an how 
my seem dificult in the extreme, but it isonly the relative speed be- 
tween the two that 7 of concern: Have vou ever seen two speeding 
futoMmOb Tes play a game of “bumper tae?” One toches up on the tear 
af the other and plaviulls, niudimes it. This is a FORO Satie ATO 
some teen-age drivers, and | deplore it, but it j= not difficult. Similarh 
When Gemini-scores its tag, it will be moving only 14/2 feet per second 
faster than Agena, o difference of little more than one mile an hour 

Visibility for the docking maneuver does not seem to be a problem 
even though in space there is ne air to scatter, diffuse, and salten light 


a hs eee 


All four Mercury ustronauts placed in orbit saw the Atlas clearly alter 
il senaraterl fren the capsule Observing the bonetes (oT <ome tink os 


it drifted away, they felt their judgement of its distance from them wus 


DARING GEMINI ASTRONALIT FLOATS WEIGHTLESS 
A THISTLEDOWN IN THE VASTNESS OF SPACE 


@ sees THE HATGH of his spacecraft, the tethered explorer ventures 
cut alone into the deadly veld. Pack on hin thigh contains enough 
oxygen for a 20-minute sortiz Design Of the pressure sult ensures that | 
will not balloon out in the vacuum of space, lest it impair the man's mobility 
To determing the problema repairmen might face in servicing manned 
ipace olakions, Gamini Hots may even Lisl y Go outsioe their ship, aa this 
astronaut is doing, and perform experimental tasks. The astronaut himself 
bacomes a satellite traveling (7,500 mites-an hour. But, without air resist 
ance, he has no sensation of speed. Small round jets on the nose of the 
Gemini capsule stabilize the craft during re-entry. Maneuver-control jets on 
the fore section of the white retro-module control Gemini’s attitude in erbit thy 





UNIQUE PARAGLIDER THAT WILL LAND GEMINI ASTRONAUTS 
LOOKS LIKE A KITE BUT FLIES LIKE A PLANE 


(IKE MERCURY ASTRONAUTS. the first Gemini teams will 

touch down by parachute in the ocean, Later manned Gemini 
flights, however, may be able to glide to a preselected site on 
land with the new paraglider technique now under development. 
Here is how it will work: 
I Astronauts jettison their equipment module. 2 They fire retro- 
rockets, which slow Gemini to re-entry speed, and jettison the retro- 
module, 3 Craft blazes into the earth's atmosphere like a meteor 
4 At 60,000 fest the astronauts deploy their drogque parachute, which 
pulls off the paraglider's canister at 50,000 feet. 5,6 4 7 Paraglider 
automatically takes shape as gas inflates the 32-by-37-foot fabric 
structure. & Manipulating controls that pay out or reel in cables 
attached to the frame, the pilot can bank or change hia rate of 
descent. The bizarre craft will glide up to 20 miles in any direction. 
9 4 10 Astronauts employ a nose-high flare maneuver with the 
paragiider at 200 feet to slow the craft to a landing speed of 50 
miles an hour. They sever cables at the instant of touch down 
Dust flies an Gemini skids 200 feet. 
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Footprints on the Moon 371 


not impaired by the starkness of the sunlight. 

Gordon Cooper conducted an experiment 
cirectly related to Coemini when, on his thire 
orbit, he deployed from his capsule’s heat 
shield a 5%a-inch, 10-pound sphere contain- 
ihe two xenon stroboscopic lights. They 


flashed on for approximately ane ten-thou- 


sandth of each second und were about the 
sume magnitude, when viewed from seven 
to nine miles away, as the star Polaris: The 
beacon traveled in front of Cooper's flizht 
path. His job: to evaluate it a3 an aid to ren- 
dezvous in future space flights. 


Astronaut Reports on Flushing Beucon 


Cooper cid not see the light during his 
third orbit, but he found it during his fourth. 
Here is his own cescription of how the beacon 
appeared to aman in space: — 

“On the nightside on the fourth orbit, | 
once again turned to the 180° heading in yaw 
eo that | was looking forward along the or- 
bite! path. This time, as the sun was setting 
behind me, [ saw a small light coming up 
toward me from below, very, very, slowly. As 
I watched tt, tt moved higher tn my line of 
sight to the earth. Rather than flashing. how- 
ever, it was a solid light 

“My first thought was that it looked just 
like some of the missiles Thad seen launched 
at night from our Florida space center when | 
had been thing at hich altitudes... 1 must 
have seen the settingsun shining off the sphere, 
and this must have been brighter than the 
flashing of the xenon Leht It continued to 
move higher, and when it reached a point 
about 15° or so above my fine of sieht, it 
ciitldenly began to fash. Perhaps by this time 
the sun hat set. 

“The flashing light was easily visible and 
appeared to be approximately 10 miles away 
[actually itwas 3 te 4 miles cistant| and about 
the brightness of o second-macnitude star: | 


O ILLUSTRATE Dr. Dryden's authoritative 
account of the Gemini and Apollo projects, 
NATIONAL GEOGRAPHIC. staff artist 
Robert C. Magis interviewed NASA's space 
experts and thos of its contractors 
across the Mation, Under Magis's direction, 
Pierre Mion and Davis Meltzer executed these 
paintings as a forecast of aclence’s most 
spectacular achievement, Their conceptions of 
the epochal voyages take arbiting Geographic 
mombers far beyond the reach of photography. 


deliberately maneuvered the spacecraft away 
from the tarvet so that I could no Jonger see it 
and then eased back inte the 180° yaw posi- 
tian and easily picked up the flashing light 
once mone Tt appeared to be around 12 ta 14 
miles away factually it-was about 8} and still 
quite easily visible. 

“Cn the third nightside pass after deploying 
the light, | had not unticipated secing it at all, 
but there it was, blinking away! At this time 
twas very faint and appeared at a distance 
of about 16 to 17 miles [actually about 91 1 
would say that it was approximately the 
brightness of » fifth-maynitude star.” 

Bracketed material has been inserted! in 
Cooper's statement to contrast true distances 
with his estimates. Apparently even o highly 
trained observer has difficulty judging how 
far off 1 beacon is in space. This human fal- 
libitits, however, should not affect plans for 
Gemini Radar will accurately determine the 
astronauts distince to target. The important 
thing is that Cooper could find «small flash- 
ing light in the immensity of apace anc ob- 
serve its movements, 

"We should be able to detect it fairly easily 
it distances where it will appear as bright os 
a second- or third-magnitude star,” Cooper 
save. “However, it will be important to know 
the approximate area in which tosearch forit.” 

Cooper acids that he would prefer the bea- 
con to be twice as bright one flash every two 
secomtls, not every second. He also recom- 
mends two beacons on the Agena tarmet. 


Long Weightlessness Worries Doctors 


Agena has the power to push Gemini to an 
upogee of 2,000 miles, far above any manned 
Hight to date. With an improved Agena the 
distance would be much greater, However, 
Vou pay a price for such forave in increased 
speed and heat rite upon re-entry into the 
atmosphere. To withstand the fiery passage, 
the capsule would have to be toughened! and 
its heat shield thickened. 

Initially, we have less ambitious plans for 
Gemini We must practice to perfect rendez- 
vous, and we must find out how well asiro- 
nauts can tolerate stays of many days, not 
hours, In spice 

For example, we do not know the effects 
af prolonged weightlessness. Mere bed rest 
over long periods leads to cardiovascular dis- 
turbances, evidenced by the weakness and 
dizziness a convalescent feels when he gets 
ta his feet. Many medical men believe zero 
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Perhaps we may find that special exercise 
AVWIpmMent, Such ws tenson devices that cin 
Be puted or pushed, will be needed 

Certainly the men must be kept in g@ood 
rors 
that mount quickly when their capsule srmiush- 
es into the atmosphere during re-entry Mi 
ments later tev must be fit enough to steer 
their craft toward an airplanelike landing al 
wey Will che thas by 
deploving o paraglider, 43 


share for the deceleration ford 





a predetermined spot. T 
feet breil from 
wingtip to wingtip aml 32 feet long, which 
hey can readily maneuver (page 370 
However, Grermini will land by parachute 
as cid Mercury, during its first manned flizhts 
Phe paravlider is under intensive develop 
ment, but tome will be oreded to perfect it 
Mercury's MicDonnell Aiccrafi 


Lororation, also hotels thr ontriact 


huilder 
LF EH 
for isemint it fabricates the capsule’ pres- 
‘ute Wessel, or interior wall, from heat-resist- 
int Gtamum, a clifficuli metal to work ane 
wel 


Rene 41 
peratures 


Shingles of berviltum and the allen 


cupatile cid withstoneine ruin tem- 
Though 


cover the Cicenor Wall 





miss—orewlucedl 


the copsules ore for from 


Items, and the equipment in each varies ui 
cording to its ooission, McDonnell now hiea 
nroduction line for them. At this stuge some 
ure what we call “beater Hike Verons.” in 
tench only for ground tests: others will be 
fight-testec! without passenirers 

Yel now on the line is a capsule that will 
will camry the 


first two Gemini astronauts into space. Hi 


be “man rated,” meaning ti 


Le ; j 
thit fieht will occur sqmetinie 
in the fallet )o64 


I have never been associated with a proq- 


Hl eoes well, 


ect in Which the men become ‘so engrossed,” 
a production line supervisor told one of my 
colleatues. “A seven-day work week for them 
in) nat asingle erope! Ther re building with 
the hewrt, net just head and hands” 


Mercum und Gemini shore o sipnifeant 


limitation; Dhev were tilt to operate in earth 
Putting men on the ot ceils 


cirvait ri WIE 


nore complies, i requites. @ brute force in 
rocketry far exceeding any booster flawn to 
date by the United States or Soviet Union 
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In Mercury and tremim, SASA. has ch 
peticler! upon boosters built for the Air Fores 


Wy it 


Pomtrarlors ane mrconAel Fiany of thi sib 





: I i a +h 
oul These! Tocke@ts. 7 well ga Air Pores 


drency s achievements im unmanned us well 
as cTmuanined) Hhehiweuhe hae been impossible 
Hut NASA's future programs, particularl 
Anollo, temand bonsters wath & Ubruet be 
vond present Air Force needs, ane the space 
nmency is developing these supérrockels 

We have hie & number of success un 
Trend) test flixhit< with the Saturn I, whose 
hirst stare is capable af t/a million pounels af 
thrust, more thin quacriupte the power of the 
Lita With a lurger upper stave, this rocker 
all become the even more powerlul Saturn 
|-Band will be used to send three-man Apollo 
crews into earth orbit for practice fights 

Buteven these behemoths wtil be too pins 
for the lunar mission. Thal epochal voyage 
will require the Saturn V, a three-stage rock- 
et fowerlinv 362 feet, searily two-thirds the 
neichnt of the Washington Alonmument im out 
Nation's Capital Assembled anc fuck on its 


launch pal, th ow Ween OLA tons, abet 


the wejeht of the nuclear «ubmarine Nauti 
We boven't built thie giant vet. althouch 


mi peo rent ie LOE Cee ea ee 


all ca 
inclustrin! contractors, To test its mimssive 
dlages pnd engines, NASA « buniching «a huge 
minty in uth wester! A Tississi pi onl 45 
miles from the manufacturing complex al 
Michoud. Lowisinna, where the Saturn V wil 
be assembled. Barges wall carry the moon 
rocket to tts final checkout anil jaunchine 


dite, a new area adjacent to the famed pa 


of the Florida space center (pages 34 
Coantractars have log@ed hunclreds of =i 


A 
Cesstill TASt Tinnes of Saturn W's ult La WeT- 


IRST SATURN BLASTS OFF, AND A 


CASCADE OF FLAME ENVELOPS PAD 34 


BO HUMAN PASSENGERS climb 


aboard, NASA rockets must prove themselves 


TT 


WHER Gunny car Qik (art wing two mock Upoer 
stages atoo the live Sooster, the lES-foot 
eight-engine projectile leaped GO miles high in 
Cetober, (961, and then solashed down 225 miles 
iwey in the Atiantic 

ELEVEN FEET TALLER than thea Statue of Liberty 


and twine 45 heavy, the second Saturn | recelves 
ing! checkout on the pad, Later, in a flawless 

flight, tt generated |.300,000 pounds of thrust 

Although four time: more powerful than Atlas, it 


it far lead powerful than Saturn V¥ (page ars 
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the earth by our own planet's magnetic fel 

Basically there is only one belt, but it in- 
cludes two dissimilar regions One consists 
of high-energy protons caught ina laver that 
arches some 2,000 miles above earth at the 
marnetic equator. The other, containing high- 
cenercy electrons, wirdles the magnetic equator 
about 10,000 mile from earth. In schematic 
trawings these regions curve wrdund the 
wlohe like horns or crescent moons, The sec- 
oml, in particular, is quite deep, extencing 
outward some 20,000 miles. 

Manned space fights to date have been too 
low to get into this radiation, but Apollo crew- 
men will have to slash through it going out 
nnd coming back, Fortunately they will be 
exposed for o total of only o few hours, ane 
the estimated 20 roentzens of radiation they 
will absorb will not be serious from a health 
standpoint Their spacectall, of course, gives 
only limited protection; it cannot be sheathed 
in thick leach 


Solor Flares o Threat to Astronauts 


Bevond the Van Allen belt lics another ra- 
dination hazard from intermittent solar erup- 
tions, or fares. Actually the sun is never 
really quiet, since it ejects about 400,000 tons 
of matter o second in all directions. But these 
sub-atomic particles; called the solar wind, 
are very sparse in the vastness of space and 
limited in velocity, They would not pierce a 
sheet of tissue paper. Flares, however, prro- 
dice concentrated streams of far more en- 
etaetic proton particles, some traveling at 
nearly the speed of light 

Fortunately an outburst of radio noise 
coincides with these eruptions, and they can 
iso be viewed by astronomers aa they occur 
Apollo crewmen will have at least four hours’ 
warning before the major part of the proton 
stremm reaches them. They muy have to shield 
themaelves with special garments ancl gogeles, 
hut their equipment ind double-hulled space- 
craft are designed to keep the radiation dos- 
age safe during one large flare. In the event 
of asecomd flare during the outward pournéey, 
they might howe to-scurry home. 

Actually the prospects gre not as serous 
as they stem. We know the kinds of solur 
achvily—particularly sunspots—that tend to 
forecast eruptions, and o safe period can be 
predicted with a reatonuoble degree of accu- 
racy. Even when danger indicators are pres- 
ent on the sun, large flares do not occur in 
most cases. Hone should happen, the chances 
are favorable that it will be minor or be di- 
revied away from the earth-moon system. 
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NASA is pushing a determined program to 
improve the reliability of flare forecasts and 
ta find wavs for making long-range piredic- 
tions, Such knewledwe will be purticulurly 
important during periods when the | 1-year 
sunspot cycle reaches a peak, as it will in late 
1968 and carly 1964, 

Space contains a lotof rubbish—the meteors 
we often see streaking down the night skyvy— 
but most of this celestial debris is extremely 
minute and no danger to Apollo Pieces os 
large ae fb sand ¢rain are believed rare. 

Statistics indicate only one chance in 
10,000 that Apollo would encounter a me- 
leor bizenouigh to pierce the hull, vet we have 
planned fer that possibility. If « half-inch 
hole were blasted, permitting the spacecraft’: 
atmosphere to escape, the life-support svstem 
would automatically gush out enough oxygen 
to siistain the men for five minutes. [hn that 
period they could get back inte their space 
suits and plug the hole, 

However, Apollo mav have to avoid me- 
lear streams that interseet the orbits of earth 
and moon, Astronomers count about 40 of 
these periodic streams or showers, but only 
four are consiclered of major importance: the 
Quadrantids in January, the Perseids in Au- 
wust, the Gtacobinids in October, and the 
Leonids in Newember. 


Extremes of Heat and Cold Grip Moon 


Perhaps the grevtest hazares will be found 
on the moon itself For example, we know 
little about the composition of the Junar sur- 
face. Some authorities believe tt may be 
covered by a dust layer from four inches 
to three feet in depth, Others think the dust 
in sore areas may be far deeper, enough to 
enxulf any spaceship. A third croup holds to 
the theory that porous rock covers much of 
the surtace. 

Ohviously we cannot risk landing men 
until these uncertainties are resolved by un- 
manned lunar probes, cuch as our forthcom- 
inure Rangers and Surveyors.” Their intelli- 
bence Will determine the fool desion of LEMMs 
landing sear, 

ln the airless moon, a man’s: best fren 
will We his pressure suit. If it fuils, or if he 
should fall and tear it open on some jagerd 
rock, the vacwum would claim him. We have 
ood experience in building tough, dependi- 
ble pressure suits: but the Apollo garment 
must be asuper one, able to withstand micro- 
meteorites, ¢casily flexible at the body jalits, 


"Sec “NASA Robots wo the Moan” by Frank Sart: 
wel, NatONAL CernAPHE, (Niobe, 102. 





module, 33 stories high, and they climb in. 
The long countdown goes smoothly, and at 
T-minus-0, the moment of launch, F-! en- 


gmes blast them from earth with the roar of 


no thousand Niagara. 

At 206,00K) feel the first stuge drops like 
a discarded garment, and the second stage 
ignites. Moments later the escape tower, simi- 
lar to the one used with Mercury, is cast off, 
ancl the moonship, naw much lighter, ac- 
celerales rapidly. Soon stage three cuts in, 
hirns just long enough to thrust Apollo into 
curth orbit, then shuts itself off, 

The first phase of the mission, “parkine™ 
Apollo in space, is successful) Now, at the 
Manned Spacecraft Center in Houston, Texas, 
computers calculate trajectory and orbit and 
determine the precise moment when stoge 
three: must again be fired to put the explorers 
on an accurate course—not to where the moon 
is ui the moment but to where it will be fo 
hours later 

This complex problem must take into ac- 
fount the speed of the oarth ot 67,000 miles an 
hour relative te the sun, the speed of the moon 


at 2,400 miles an hour relative to the earth, 


anc the average speed of the craft, about 
3,400 miles an hour en route to the target, 

But the necessary information soon flashes 
ip to the crew. They trigger stage three, and 
it pushes Apolla to escape velocity. 


Critical Moment; Linking With LEM 


Now woother intricate maneuver must be 
executecL With the skill of long practice, the 
wtronawts detach their command anid serv- 
ice modules from the third stage, turn them 
around, then link them with the LEM. This 
frees the service module's enaine for use ane 
joins the LEM "s access hateh to the crew 
quarters. The useless third stave is blaster! 
loose, and the men settle down to a routine 
ifuapees 495-7) 

Probably they alternate four hours of work 
with four hetirs af rest and plan their schedule 
o that Pwo men stay at duty stations at all 
times: They talk to earth and continually 
manitor eyuipmicnt, particularly their com- 
puter. Linked to ian tertial cuidance svstem, 
it constantly tells them their course pnd speed. 

At intervals one man takes star sightings 
with specially designed sextant and feecls 
this information to the computer. Six times, 
perhips oftener, the astronauts recrient Ajw- 
ly pnd fire its-engines bnefiv to mnke neces: 
sary COUrSE COrrectors. 

Lang practice in earth orbit has taught 
them how to move ahout while weightless, 


and light harness, fixer! in strategic spouts, 
wives them -handholds or onchors them as 
needed. Cumbersome space suits-are placed 
aside most of the time, though one man is 
always “sited up" in case of emergency. 

When hungry, the men drift over to their 
tiny galley and prepare o hot meal: meat and 
potatoes, sea food, fruit, veeetubles: Each 
item comes dehydrated in a plastic bag (page 
384), The astronaut adds hot water, knew: 
the bag, and squeeves the food into his mouth. 
il hove tried it, Though net fonte cutee, it 
is surprisingly tusty.) 


Apollo Tops a Crest and Falls 


Like an automobile coasting uphill, Apollo 
has been losing speed, Now, 220,000 miles 
from home, it reaches o point where the 
moon's gravity wink the tu-of-war. with 
earth's. Once past that invisible crest, the 
spaceship speeds up and falls toward the 
moon. To brake the plunge, Apollo uses its 
engine like a retrorocket and enters a cir- 
Cilur orbit 90 miles abowe the lunar surface. 

Tt ts time for the climactic phase, the cle- 
scent to the moon. Two crewmen wrigele 
feet first through a hatch into the LEM, re- 
léase it from its mate, and fire its engine to 
put themeclves into an elliptical orbit. 

Now LEM circles the moon in a race with 
the command module, every two hours they 
pass each other as their orbits cross. If anv- 
thing goes amiss at this stage, they will ren- 
dezvoust and return home 

But LEM checks owt perfectly. As it ap- 
proaches: the law point of Hs orbit, $0,000 
feet from the surface, the expeclition com- 
manider gaan fires his descent engine and 
brings. the bie down toward a preselected 
landing site near the moon's equator, 

While the craft hovers, the men stare in- 
tenth: from their viewing ports, scanning the 
surface. They know their fuel supply per- 
mits them only two minutes to decicle on a 
landing ora return to the mother ship, 

But the terrain books safe, and Uiev ele- 
eccnd in a torrent of flame and dust (page 
407). Their linding eéar sinks for a heart- 
stopping moment, then hits rock. The bug 
stinds steady, ils engine cut 

When the commanceer, burchened with cum- 
ras, scientific equipment, and a life-support 
backpack for his suit, steps down from the 
bug ond treads the lunar cust, he will forget 
for a time his assigned tasks: and stand im 
awed immobility, Myriad stars; nearly dou- 
ble the 2,500 visible from earth al any one 
ime waned place, sequin the heavens. Overhead 
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| ira lah bttapee ESCAPE ROCKET hurls aloft an untanned 

a test version of the Apollo capsule at the White Sands Mussile Range 
in how Mexico, Last November's flight test evaluated the system that 
would free the three-man lunar team from their Saturn booster 
should an emergency are during countdown or lift-off 
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LAST JETTISONS the escape 

tower from the capsule at 
5,100 feet. The capsule tumbles 
earthward until a drogue para- 
chute (not shown) cow and 
stabilizes it. Black dots and 
red square on the capsule help 
photographers track ft in flight 


& A AIN CHUTES, blossoningy 
| from the nose saction of 
the capsule, slow the craft to a 
1-mile-an-hour impact speed, 
NASA offichais termed the teat 
highly successful. “The wehicle 
did euactly the things we 
expected.” they declared 
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phere a decicbed asset. Here on earth our vast 
oceans ene the witiel woe rin have obliterated 
curiace features that could tell us much about 
the Wily the world was formed, But the sur- 
face of the moon preserves a record that mas 
go back 4s billion vears. There the primor- 
cin) rocks remember their history and will 
reveal it upon scientific analysis. Similarly 
the moon's interior holds secrets thal we may 
one day discover bv deep drilling. 

Robots fired to the moon will give us only 
limited information. We cannot build into 
them the versatility and powers of decision 
ofa man. We cannot make them as depeni- 
ule ws a man, Only humans can give ws anh: 
sewers to the most important questions. 

However, 1 finding oul more ubout the 
origin of the solar avstem were the trip's sole 
purpose, we would not be attempting iL Other 
nakional purpwses are involved 

A Soviet sputnik, not a U.S 





calellite, 





ushered in the Space Age on October 4, (957, 
That first venture into space could have been 
4a a nation we hood the pbilitey to doit 
hut not the foresight or the will, 

In the intervening Veors we have accom- 
plished mach, and most of we now realize 
that We cannot femain a-ereat nation if we 
de not pursue the conquest of space whole- 
heartedly, using whalever resources fre fe- 
quirecL It is not merely o matter of national 
prestige: it also involves national strength 
and security, Che assault on apace will change 
our ives anol our Prospects in Was el un- 
dreamed of, and we must acquire the know!l- 
ede, the resources, and the trained personne! 
to be first in man's erentest endeavor 

Today the military advantages: of space 
suprtmacy may not be apparent, but thes 
probably exist. No nation achieves such ac- 
vuntnies be piper studies. nor can a threat 
be countered by some overnight crash pro- 


tus 


AINUTES AFTER Apollo's landing, tech- 

niciané clamber aver the capsule amid the 

sand and sagebrush of the impact area. They 
found the craft undamaged inside and out 
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TRIP TO THE MOON 
|- The Take-off 


/ TIS A DAY te the late (960's 
Clearing in the sarily morning sun, 
a Moon-bound rocket blaste from ita pad at 
the Kennedy Space Center, Forty seconds atter 
launch, Apallo astronacts roar skyward 6,960 feat 
abewe the Atlantic 24 they head toward their target 
same 239,000 miles and 70 houra away. Gaining 
spend rapidly, they, will proceed to a prescribed 
earth orbit, and @ speed of (7.500 milins an 
hour, then, after compoters on the ground 
dinqorge courte matructions, the men will tylaent 
themtealves Inte a loner trajectory 

The ortiot's view reveals the immensity of ‘America’s 
cpaceport Three enormous launch pads for 
Saturn V stand 6,700 feet apart. Graded causeway 
links each te the new NASA compiles on 
Merritt fuland. Just beyond the intersection of the 
coueeway Bands the arming Lower. @ service area 
For the vebiches. Behind the tower rset 
the world’s largest fuilding, a 4+h-stery concreta 
morster that can howse four-erect Saturn V's 

Fifteen mile separate Apollo's pad at right from 
the tip of the cape (left, above). Earier and smaller launch 
ultes line the enast, Helicopters hover nearby in case of trouble 
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lil -Landing and 
Return 


AA BLEAK, HOSTILE FACE grows 
rf in the viewing ports as the astro- 
nauts gaze from LEM. This view, taken 

by the [20-inch telescope at Lick 
Observatory, California, focuses on wide 
near smaller Landsberg Crater at lower 


left is under consideration as a landing site 
because it lies on our satallite’s equator. 
For a successful reunion with the command 
module, the two moon explorers must land 
LEM within five degrees of the equator. 


blast off in LEM (painting) to rendervous 
with the mother ship. Four-legged 
descent segment, having served as a 
launch pad, is abandoned. 


DIAGRAM ABOVE illustrates how the 
a ey 
up in LEM as command module passes 
overhead. 2 LEM's elliptical orbit brings 
it into mate's path; then the two space- 
men in LEM accelerate the craft slightly to 
assume a circular orbit. 3 Spaceships dock; 
astronauts transfer from LEM to the 

LEM from the mother ship. 5 Abandoned 
vehicle continues in lunar orbit. 6 Firing 
the service module's engine, astronauts 
put their ship on a course to earth. 
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Wracked by civil war, an ancient Arabian land 
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ITH SUBMACHINE GUNS at the ready, the three soldiers 
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moved cautiously ohened of me through the dim. tabvrinthin 
t= of bo ri 
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eet ea 4 Wii Vb if ife ol hrtore i ah ne a Ono Minh = Leura m ite 
emer civil war, i owae suffering undther bitter chante: 
Bite it Ove ane) care apen, cautioned the litutenant in charge 
A Vere! rifleman rarely misses—ind we hae trouble with : jauit’ ev 
iragmlers here cow before yesterday.” Two fresh graves we | 
in the wae inte town proclaimed their fat 
Wwe Were on patrol My companion wie voune Lt, Morsi Farouk 
Hasibou, an Be PE Lert Whicer trom th drrienn on the «ite 
Ot ion li | irk {ys} burl witht rif Crk | the (owt 
Vlodern Ea an Liririi upporting the newharn Vermen Arab 
Ley uu I hi) Airey contoured) the cutie incl the nines Hut rowal 
ist troops commanded by the deposed Imam, Mohammed al-Huri 
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Cnty the vaguest frontiers separate the unsurveved hinterland of Vernen from Saul 


Aratia and the British Protectorate of South Arabin, 


houses, same of them five stories high Still, 
snipers could be lurking anywhere. 

Here in happier days, prosperously robed 
merchants bickered in wuttural earnest, black- 
smiths hammered out ringing spurks, catiels 
bawled, women traced gossip through clork 
veils, the mueczzin chantect from the minuret, 
and dogs scavernierd noisily. Now the entire 
town reflected) only grim silence 


Strife Splits Yemeni Lovalties 


Suddenly we heard voices. Farouwk’s safety 
catch clicked off as we eased forward 

Around the corner we burst face to fice 
upan six Yemeni tribesmen. The dust of re- 
cent battles hacl cushioned our footsteps, thev 
were 05 starthed! as: wie. 

“Don't shoot, in the tome of Alinh sine the 
republic!” shouted their leader 

He wore typical Yemen earh, a lone dress- 
like caftan with puffed sleeves. A richly deco- 


4M 


the former Aden Protectorate 


rated dagger was thrust into his wide em- 
broidered belt Cartridge belts crossecl his 
shoulders. In one hand he carried a pair of 
cundals; in the other, «0 305 Enfield rifle. 

“We hove wrlkerd all the wav from Bani 
Zubyiin,” said the tribesman, “to help count 
the days of the Limam,” 

His dark eves smoldered under lids black- 
endd with antimony. Long black curls ane 
spiurse Charcenal beard framed a desert face, 
lined bya life between sun and sand 

The lieutenant passed around io pack of 
Eevptian cigarettes, Somewhat relaxed, the 
tnibesman continued: 

“For six yveirs my oldest son was held bioe- 
ture in prisonin Ta‘tez, he said a we started 
buck to the fort. “That i how the old Imam 
inspired loyalty from his tribes. But now my 
son bas been freed—and | fight prourlly for 
the new republic 

Wot evervone in Yemen holds this view. In 
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Hising sim silhowettes the Sabaecdn moon-tod temple af 
Barn. The- ruins stand near Ma'rib, capital af ancient 
Sheba, the tracdithenal realm of (he queen who waited Solp- 
mon in jerusalem, An Eevptian soleier patrols the area. 


Twenty-century-old inscription in the temple of the 
mogn-ten Tunmquh aeks the deity to protect a man's son 
and te grant them the fayer of their king 
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knapsucks ant) cameras into his Russian- 
built armored car and, scrambled aboard 
With us came two armed soldiers and Sheik 
Abdul Hamid Salem. a Moslem chaplain 
from Cairo attached to the Egyptian garrison. 

As our wheels whined through the Romlat 
as Sab’atayn, the sands of Sheba, | wondered 
about this ancient kinudom, se famous yet 
so Hitth: exploredd 

Tradition names Bilgis, most famous ruler 
of this rich land, a5 the queen who visited 
SHlomon (I Kings 10) with “._.o very great 
train, with camel that bare...vervy much 
vole, and precious stones... there came no 
more such abundance of spices as these which 
the queen of Sheba gave to king Solomon,” 


Ancient Gardens Bear Hitter Fruit 


Ginly once did sarcheologists probe the 
mysteries of Ma'rib. The party of American 
acholirs who berun digging at the Numaquh 
Temple in 1951 were guarded constantly by 
soldiers of the Imam. Thev found status in 
bronze and olobaster and inscriptions that 
indicated the temple wall was built around 
650 #.c. But the soldiers became increasingly 
suspicious—inally hostile. After only four 
months’ work the croup wis forced to aban- 
don its equipment and flee across the desert 
to Bethan in friendly territory. 

We found the temple banked with dunes: I 
clambered up the hich wall that formed its 
main outline Tt was kidnev-shaped, about 
300 feet across, and filled with sane. 
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Alubaster bust graces a 
private Collection at Sara” 


With Sheik Abdul Hamid I walked down 
dust-scoured steps through uw stately line of 
square stone pillars into the partially exoa- 
vated entrince hall twas beautifully finisher 
with limestone blocks laid without mortur. 
precisely fitted, Rows of false windows, finely 
cut to resemble wooden lattices, lined the 
walls. Blocks incised with Sabaean script 
lay everywhere. 

“The Koran tells us of Sheba,” suid the 
sheik, und quoted from Sura (chapter) 
XXXIV: “ "Two gardens on the right hand 
and the left... A fair land and an indulgent 
Lord’ A mile north of the temple I could 
see the dry ravine that once split the famous 
gurcdens of the Sabaeanrs. 

“Hut they were froward, so We sent on 
them the flood of “lram, and in exchange for 
their two gardens gave them two gardens 
bearing hitter fruit, the tamarisk and here 
and there a lote-tree.’ 

We rumbled back to the fort past the bitter 
fruit of today’s Sheba: charred royalist trucks 
and o bullet-pocked helicopter. 

In the distance I could make out the rums 
of Ma‘rih clam, cornerstone of Sheba’s realm. 
It once stood 46 feet high and stretched half 
i, mile across the wadi, doling oul precious 
rainwater for irrigation. But it was out of our 
reach. Tt liy too close to the rovalist-held 
mountiins; as Lieutenant Hassabou put it, 
“too close to trouble,” 

Later, from the Egyptian Air Force heli- 
copter whisking me from Ma’'rib to San‘a’, | 
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Six-sfory houses of <tone and mud brick 
frame the whitewashed minaret of ALAb- 
hor Mosque in Sond Stables and store- 
rooms offen oockny groin flours; servants 
ue akoonel stories and fpmilies live alice 
[necriplion high on the building at tefl pro 
claims the mught of Allah 

White robe, turban, and imported! bicvele 
murk the mun in foreground os o weolthys 
resident of Yemen's capital, 


Jopanese-made radio lirines a Vemeni 
news and muse from bis capital cite. Racin 
San helps toe ony o lane short of pave 
PS, BES ppe©rs, and mal service, Listen: 
ers (an also fear Cairo, 1400 miles away, 


spotted the dam again, It was burely vieible; 
of the muaurnificent vurdens the Koran de- 
scribed | saw not a trace—only a river of 
gravel flowing inte & sea of lanl. 

Almust evervwhere | went in republican 
territory | found enthusiasm for the new re 
gime. Vomiuuriveal! Samianrivveh!"” sang 
truckloads of urmy recruits in Ta‘tze. “Re- 
public! Republic!” In Thb, a stenemason 
chanted “Long live Sallal and the Arabs’ as 
he mended a wall In San‘a’ taxi drivers ech- 
ood with jeep horns the four beats of “Ais/r as- 
Salial!’"—* Long live Sallal™ Pictures of Sallal 
and Egypt's Gamal Abdel Nasser decorated 
tenhouses, barber shops, even kev chains and 
boxes of trackers, 


Through Sana’ Gate to Antiquity 


1 had first arrived in Sun'a’ one day in 
March. Just before sunup T pulleécl my Land- 
Rover off the read near the Bab al-Vemen, 
main gate to the walled city. The crowd gath- 
ering around the great wooden doors showed 
that the nightly curfew would soon end. 

T recall now the distint cannon cecluring 
the dawn, behind the gate ] hear keys finule 
and stee! clonk 

Beside me a dusty camel driver yawns as 
he prods his grumbling beast to its feet | fol- 
low him into the thickening throng. Trains of 
trotting donkeys pile] high with sorghum 
stalks, red-veiled women deftly balancing 
pHittery jugs on their heads, smal) ragect bows 
WIth sticks whacking a handful of sheep into 
tighter formation, an ox-drawn cart loaded 
with black bread—all funnel into the wiant 
fits now swinging wide on thick hinges of 
cregk ing iron, 

“Paring! Farig!” shouts the old man bent 
double under a heavy chest he curries on his 
hack, “Make wav! Make way!" Through the 
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cates | chrift, forward with the human current 
but backward through time 

Chuitsice the walled city, tanks and artillery 
ol modern arcs rumble nicht and day, but 
once inside the walls | am plunged into tenth- 
century Yemen 

Stone -and-mud-bick houses rise five and 
“ix slories—sometimes seven—obove nero 
noisy streets. Muny wre topped with richly 
carpeted penthouse parlors where men meet 
in the afternoon to smoke water pipes. The 
better houses gleam with whitewash: from 
nuiny protrucde elegantly carved wooden bal- 
cones where women of the harem, respect- 
fully fididen, watch the puirwde of life below 

In San‘a’ the sug, or market place, assails 
every setise al once: the reedy wail of a trou- 
badeur’s flute and the shouting of hawkers; 
the aromas of cinnamén, saffron, and rose ai- 
tar minvling with stable snielle the taste of 
Dn some nnd-honev-Auivored tidbit bwught 
[rom the sweels seller who brushes away 
sqyuidrons of flies with o black oxtail; the 
“jueerse of the crowd watching tt glassy-eved 
gealot who stands on u stone showting Koran- 
le scriptures with wild gestures, the tug of a 
blind beggar at mr coat sleeve—iund my con 
science. | drop a small five-sicded coin into 
bis hand and move awa. 

Sounds of steel on ste! lead me into the 
Sliq Ul-Haddadin, the Street of the Bhock- 
smiths. | peer into one of the dim cubicles 
filled with flying sparks 

There timder the hammer a cherry-colored 
hint ef cron quickly takes the forin of a mat- 
tock heark The ragged smith quenches the 
finished piece in o hollow stone filled with 
water und settles back fora few puffs on his 
hubble-bubble pipe. 

[ shift to make room for a thin, barefoot 
farmer Wearing & pin-striped caftan and & 
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Ahonqgues, VMimnurets; and Lotty Penthouses Alwd-brick walls surround the capital: uw nivhth 
Spike the Skyline of Sun-washed San'a’ curfew closes its seven voter eates from ter 
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oclack until dawn. Domed Al-Haqifivah Mosque dathe beth center. The cimera looks south toward 


reflects the influence of Turks, who ruled Vemen the somber, Lowering Jabal Nuun 





range Turban. AS: hie exis One 
miece gfter another, [strain my Berlite School 
Arubie to follaw the 
A tine mattock and surels 
buqehah,’ 
“Thi 
“Its well made: true, but iron 1: 
“Filteen, notoong bucgshih less.’ 


SPE TELL | 





HEP nine 

WHrlh Lhe eet 

orice is fiftéern biiemhoah 
f 


Pon 


“TWO It to break sail, fot mine fot 


“Tim a@ohisy man. Gave me twelve ancl lie! 


me wet back to my furnace.’ 
+ NTT 
‘in the nano of 
i may be an 


coil sthithy, nine 

Alot w 

hour before the mattock 
rhanges fuwids for ten ~wecet of copper | 
= Complicated th Vernen 
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move on. Commerce 

The counby has no official currence 
Thereso thalers, Jocally calle! 
worth about padollor, are used instead. Orig- 
iniilly an Auetrian cotnel the late 1700's, the 
thaler is still minted in Viennsa—and cated 
[780-—for wee in Vereen wed southern Aralsia 

Biveer than our siiver-dollors, the $0 or 40 
lL carried for gasoline find sipplics mate a 
heavy, jnedling pocketful. [| pulled) one out to 
aor an ear oof foasterd com, Like many, 
the con Tuiel  =tall salver loci Solehermd) conti 
It. for it hod once une as jewelers. Beelouin 


women alten wear the family savings around 


Leif Necks 


\, rs i 


is 40 VYemem bugshakh. The buss 





vendor crodgingly counted out my change 
mostly in hatl-hugshah coms, piling my iree 
hone full of « OpPper Now bath trouser pockets 
tive) unceimiortalals 

The tempo of the busy suq reaches a cli: 
max arene midday when the Vement comes 


to boy bis dilly supply of kat, the “po 
TE SPL eS 

Phe leaves of the Kat bush (Catha rodlts), 
when chewed, act a a stimulant and offer 

miild kick withnuul intasxicating. From the 
nearby mountains, Where the bushes thrive 
A | sLavucds =Uppe hows mown to Lhe ty on Le 
hacks of camels and clonkews 

Aer me a contented merchant, wlrevaels 
snile oul, hod unwrapped the one remaining 
hundle for himself 

Vol see,” he explained throweh teeth 
atin 
writhiert 


without bis Kat 


Leth, 8 Tn Can £oO a OnE Me 


food aiid waler—bul hot one clin 


Yemenis “Drink” Strong Tohbpoew 


But if the hobbit stimulates the tnclividunal, 
it leads the country as a whole to languor, Bs 
midatternoan all Yemen slows to a crawl— 
EVER armies stop ightine 

1 few dave later f was invited by » Yemen 
nohleman, Sulton Poadhl Bin A Bin Ali erie 
to spendin afternoon with him “at the kat.” | 
come to see him at the former muons palace 


for the hour of kev. 


Pulling « hubble-bubble and chew 
ing kat leaves, two sulians pass an 
LTO In a Sana mociti fearhin 
Vileun afl right plucks leaves from a ten 
der éheot ciscurded foliage litters the 
Hoor: Tobacch amolders under chiur- 
Conlin the top of a tall water pipe. 
Wier 2l-fiot hose ipcnhs the 2mcke 
Habit-lormine kal competes with 
Ciffee as Vemen's lemding cash crop 
Ere afternoon the average Yemeni 
ut the kai 


Whiles owe bated 


Wad of leaves swells the unshaven 
cheek Wf a hal waileiet He will eran 
his pluie all afternoon, swallowing the 
bitterish jusces andl spitting out the 
residue Yemeni =netel as much o 
throe-inwrths of their ¢arnmnes of che 
br Gnniches of the leaves. Sampling Wat, 
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the ayther compre ite effect to 10 


Ci) ie dif coflre 





irs! 
moter hotel in San‘a’, He was staving there 
with 4even other sultans 


then uneier repair and clue to become the 
WwHiting for an ap 
namtiment with President Sallal 
[deft mv shores outside the sultin’s quarters 
int] sat cross-legee! on one of the clivainms that 
lined the newly whitewashed walls, [ took 
care nol to poi the soles of my feel toware 
In wenmien it wold be 
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a breach of munners. The floor woe littered 


With Ril twigs Gnd) erass Wrap pies 


Yemen & President Alselulla al-Sally 
lecd the the Titra, salbortes 
treo) af o Sana’ review. Field Marshal 


Vlieli'|) Gakim Amr,a@ Vice Preciclent il the 


Pa Las OB l 


Linkter! Arab Republic, sits beside fhm 
Rio) pea Wit pset Pi) Sw Plinwikc Ohi et 
Waving oa partroit of President Sallal 
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“The small ned leaves on the top of the 
saith the siiltan, patsing 
He cleaned a leaf with thumb 
and forefinger and popped it onto fis longue 
rT, DUE Tat 
Lhe 
cheek and 
trick 14 fa 


shock are Lhe testiest 


me om beurre le 


L found the sprouts siuehtly Gatti 
(Juickiy I mastered 
nique of purcking them into one 
we. The 
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gnawing slowly at the w 


wallow only the wices 


host sciviserl 


me his potter: jue "And then crink 
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any svéoe—scepl for the problem of water 
“The Himvarites thouuht of that too,” he 
answered, lending me to a smull hole He 
dropped ina pebble;after a few seconds 
splashed famthy, far below 
through the solid rock! 
From the citadel root, stl) puting from the 
climb, <urveved the whole wad ane 
phew af waallesel ge 


A well ran down 


is Com 
rides where grapes, prone 
Prainites, Nes, penrs, wpricots, Ld sweel lem- 


lictween rows of tall turnwrisk« 

“Here we are eraced bv the bounty of 
Allah.” said Mohammed Ali, pointing to o 
amall spring that burbled far below us, “from 
the ground me well as the =kyv " 


Ons chp 


Ait how could this mere trickle make euch 
( brogel vallew green? The nest day I would 
eee for mivself. 

Lawoke at sunrise to the clanking of chore. 
Prisoners were being escorted to the mosque 





lor merning provers. Deingerous criminals 
ore cothined to the cowed orens. Winor 
ottencders—some of them ¢hildren—are locked 
in heavy jee irons wand left to roam the streets 


Inevery town | saw them clanking throwith 


the sags, hauhne wateror hawking vee@etables 


In spate vf their chine (puge 421) 

Corporal punishment is still the rule in 
Yemen, Convicted of stealing, a moan can lose 
his rcht hand: of treason of murder, his-liead 


Mlountuim Fortress of Al-Qahira Towers 
Lhove the Moring Mists of Taiz 


Sins Of ahiedkes lived) as hostapes jn this crim evrie 
la ensire ther fathers” lovalty to toe Tams. Giate 
Aa’ to Aden, Ta'ize i still host to most emilvasstes 
tinal foreign mix<ions in Vereen, sane tirhiy US 
Lovermnment emiplavees onc) their families make 
theit homes: bere. Tain minarets cap Al-Ashrafi 
voli Mostquec, oa Tabtiee lonelmoork Fearn willages oie 
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Driving south from Sani’. | ki nl my eve 


men for troubli Iwo wi ks eAriver on typ: 


e 


rose] 1 COPS ae ni irom th rei 


Ss aiT ae 
Prewes was ambushed YY TOVRSt bobeasmnen 


who tepk him for an Rewptiin officer Thes 


htc) him near the town of Ma'bar for two 
davs, debating whether to kill him or nat 
Pinidiv they let him ga¢—minus his passport 
Money, COMORES, INLETAPE, Wee] 

Most of Vemen’s rows are excellent for 
pedestrians, fine for donkevs, not bad for 
mime, but nothing ess than & cruel chellenee 
for anvihing with wheels Coming down fron 
ctevp Suimiira Pyiss in the southerly provinces 
of Thb, the roud fed out onto a ainnt bouldes 

then cisappearcd, seeminely into the air. | 
Loppern short atic] went ahead on foot To nm 
eurpriee Cound neither a washout nor a lane 
slice ahewl The road simoly led down the 

bec far side of the boulder 

Locked in four-wheel-drive, low genr, | 
skidded down the bare rock pac Kg: pe Crh 


L : ive 
efiarl | mieatrh: a: hertiatt Ea 4 cs 
Pols) ARN a LITiWifes ta Cee ee yy 


hisses Form Part of Vemeni Cereeting 


f a f 
Son alter. | found myself rumbling alone 
FI] cobhhestornes | +00 7a iso Tansee Fu- 
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gave, 23m Wd] domed well. then walked a 


orl was to where theancient himhwa sleep- 
need far is climb to the walle of Tbh 
Piest tie phtiwided Knots of barefoot PHOrie 


TYNE CHOISY Clusters of pottery juss: jong 


rmwkec jogs: or boackbrenkine bunmelles of 
14 i. | * i = ‘ om fl f 
ER La he ari] Ae a ae Ceerre a Te Tear cbt 


filen camels cling with newly cut beediletin 
block< of. nestone, 


By Te heel SI lesurlelle uncle {i white trileri Ne 


ibogrd hie donkey, a well-groomed savicl, one 


ot the noble class who claim descent from the 
fer ee | irvite i be tal iit ial | chy it | ii Ths 
L | | he ee | k = it | = i tt ! V1 
Trething’g boarelmel servant te 

e . tl | 7 i 

Che well-polished stones now formed step 


as 1 hiked woward throurh [bb's main eate 





Ta | ji Cowen [WO Found fur tower: : 

Wwotcoern ten harelooat <oltlhers im Thitun Heard dved with henna wvial ti 
titans and burbs. strolling, as Yemen met inter plots the rowd to Yarim, a five-da 
CULE Go har Ltr Weare L tes Shop) bi reel int tr Wheres | a: rid : 

ita nM! travel Pptedi— then chan 


inother, in white dress pnd colariully striped 


scarl, Blue, acknowledging white's higher 


| for whi ¢ atked Sqoare-toed sandal 
SLi. cetiy kisses ms hind, his elbow—then re cut (Crees ciecurcdaedd tre vt liwsels 
his cheek. White, in symbolic salute, kisses hang: tt Siu bis. Hanis eli 
i WME | Lewitt ie im fies han 


ehiiers Compete to the tov wiley renal | 
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Mocha coffee beans are sorted in 4 ware- 
house tn Hewes Venetian traders binewelt 
Vermeti-erown coffee te the (Mericdent’s atten: 
ton: Vendee bodsted coffer houses os early as 
1615: ‘Today stromc-favered Mocha te wzed 
mostly for lending with other vinneties 


“Soran” they. shouted “Christian' | 
Wis yuickhs surrounded by a mob of the curi- 
ms, A police officer ahouwted, pelling the 
chilcren with clods, To mv dismay he finolls 
dispersed] them with his rifle birt 

Wier dark, Ihb—o citw af 10,000—rloweel 
like a page from The Arabian Nights Tall 
howees, blue-white in the moontight, reached 
high above the walls of the fortress city, Oth- 
ers, newer, dotted the hillside IKdow. Their 
stuinecd-inss windaws thwinklecd o thousand 
colors in intricate patterns—no two alike 
The cool air carned the lonely strain of a dis- 
Lint foatherd’s flute 

Phat evening | called on the most power- 
ful sheik of the area, Amie Myt Darah: vie 
hal thinned tis bearcd anc his teeth, but not 


4] g 3 
ate 


his spirit. Over tea and sweets we Lolked about 
Yemen's past andl its future 

“The waters of change are Nowing in Vem- 
en,” he salel, “ane we ore thirsty for them 
Whit we need first are the channels 

“In ancient times Vemen heel good roads 
The old road you saw outside the city wis 
part of the frankincense highway lanl oul bs 
the Himvarites whmest 7.000 veurs ago, Our 
ueen Savida bintu Abn paved it 1 con- 
tories: later’ 

Sow lbh basa new hiehwav, The Cnited 
States. Amency for International Development 
(USAT is pushing a rx all t 
otha through: Patiee to) San'h’ 

On the wav to Twizy, 40 miles south of [bb, 
| hward dveamite echo from terraced! hills 
anc met husky power shovels and bu 
cutting a slash mrouwnl the mountain. Most of 
the ¢lrivers, J noticed, Yemeni—iike 
voung Mohammed Arsi. We talked while two 
Yemen mechinies grensed bis D-7 bulldover. 

“For half a century my father tilled the ter: 
races in this same valley,” he said: proudly. 
‘Now, [ mave a4 much earth in wu day a4 he 
did in a lifetime ' 


Kal Reploced bw Coffee Break 





je way [oom 





Wlozvers 


were 


Dame wes Yemen's provitanal capital un- 
Her Imam Ahmac from [48 until the revo 
There | met the clirector of (SAT 
in Vernen, a hearty, no-nonsense Wisconsin 
ite named James Mevellios 

“Before starting our training program, mast 
of these workers had never dreamed there 
wis anvihing more complicuted thin a well 


baitiari 


pulley,” he saic. “Now we have more thin 
1,600 Yemen working for us—mianv of them 
operating trucks, bullddvers, graders, com 
pressor, nd air honmmners.~ 

Jim's house overlooked the city dominated! 
by the graceful twin minarets af Al-Ashrali- 
wah Moaoccyuie The walls of 
Titizy that for centuries bach kept ils enemies 
could no longer contain its: froonects 
Sturt modern sulurbs hal spread to the sur- 


pages h24-5) 
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roving hills 

“The Communist € hithese liuilt aro from 
Hodeicda, of the Red Sea, ta Sana’, but their 
technique was entirely cifferent,” Megellis 
“They broweht in) 2000 cooliies 
and lived intents Thev left 4 blacktop road 
behind wid a measure of 2ood will 

“Were working closely with the Yemeni 
people, and we've brought mo littl of the 
LS. A. along with us Tor them to. sample 
We're building more than a road, We're train 
ing Vements to build ther own roads.’ 
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Mends His Nets Beside a Decaving Fleet 
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and he remembered huppier, brighter duve 

“For twelve summers | ws captuin of my 
own dhow, We hawed coffee to Aden andl 
sometimes to Assab in Ethiopia,” he siicl 
1 we retreated towurt) a nearby teabouse, 

It wae hardly more than a shelter, built 
of ¢robked taki: lags nid skimpily thatched 
with twigs and desert grass: On couches 
around the walls lounged balf o dozen other 
fishermen puting on chay walter paps. 

“When l was a bov, the harbor was crowded 
with dhows. Caravans came from os for away 
ou Sani’ with coffee and stringe tales of the 
citics bevend the mountains, From the sucys 
and blending houses came the fine aroma of 
the began, 

“In those days our city was beautiful,” Ah- 
nui reminisced. “More than (00 houses ond 
20minurets. And it wae green with date groves 
nod curt and patches of sweet melons” 


Thermometer Climbs off Its Scale 


The proprietor stood over us with hissteam- 
ink teakettle, bul Ahmad continued: 

* Then, about 30 yeurs ago, the skv forgot 
us for three long seasons. Trees clied, the dus! 
of our fields choked us, and our wells turned 
salty, Then came oa great flood that washed 
half the city into the harber.” 

He was silent for o minuwte—remembering 
—then he motioned for the tea. 

Perhaps, | suggested, I should try some of 
the famous Mocha coffee instead 

My friend and the proprietor traded looks 
of emborrncement, then Ahmad apologized: 

“Coffee? But noone in Mocha drinks cotter.” 

Tn order to find my Mocha coffee T wontd 
have to drive northward 150 miles throuelh 
the desert fringing the Ker) Sea to Hodleirla, 
Yemen's chief port. On the wav, my. Lane- 
Rever bogyed down in the rippled dunes near 
the village of Ash Shubbah. 

Thad made a wrong turn, easy to do here; 
the track of cfisscrossing rots is often half a 
mille wide. My four wheels whined in the 
und An old villager and three boys came 
over with bundles of desert gras< to throw 
under the tires arc a poutskin of water to 
cool may: steaming radiator. 

When we got the Rover on solid ground 
again it was. nearly noon. My pocket ther- 
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mumecler, hanging from the tear-view mirror, 
had climbed abowe 131° F. anc off the scale, 

“Slay with us. past the heat of the sun.” 
the old mun, Manusar Mahadi, offered. We 
hiked into his village, 

As is typical in the region, Manusar wore 
only a cotton loincloth and « pointed poim- 
straw hat: His skin was dark brown; his fine 
features were somewhat Somali, 

It was cool under the thatched roof of bis 
rouncl mud-walled house. The dirt floer was 
covered with clean palm mats. He motioned 
me to a ¢nde rattan couch and seated him- 
self on acwoocden well pulley. 

From the outdoor kitchen that served all 
the nearby huts, a dark boy wearing ou silver 
headband brought steaming louves of course, 
SsouT breail ancl bitter comel theese. 

“Pi send voung Abdul to Bayt al Fagth for 
some kit wd...” 

Xo, [ thsisted, it was too far and too ex- 
pensive. Besides. would much prefer a tour 
of the Village with mv camerae. 

By late afternoon we enrled ip at Ash Shull 
bah's noisy social center, the village well, Long 
ropes; Pulled across the sanct liv women hawl- 
ing uj) the eoutskin bucket, mensurerd it: 
depth—more than 140 feet. 

Chattering women, waiting their turn, car- 
rhea their own jugs and pulleys: A-voung boy 
curved a basin in the ground with his heel to 
water his-comel and goats. Another trilled a 
battered’ brass flute while naked children 
dancer aroun) him, 


Alunusur Receives o Gilt of Stars 


Before leaving | thanked Manusar and 
asked how J could repay his hospitality, He 
was acutely nearsighted; could the Americun 
fahaih, or dector, help him? 

I promised T would try, Many of Vermen's 
first visitors from the Western World were 
doctors, and wherever | went people thought 
1 must be a healer, too, and they came to me 
for treatment. 

It wos a month before | passed through 
Ash Shubbah ogain, and I wondered if Ma- 
nusar hud forgotten my promise: [arrived in 
early evening; butit was already dark. 

Manusar wis as eager asa bev at a birth- 
dav cake. In the darkness I fumbled for the 


Gaunt oxen, drawing W creaking wooden scraper, clear a Mocha street heaped with 
tiifted sand. Drouweht and nedleet have stifled the city's gardens of date palons, millet, 
and melons, and dunes relentlessly choke the soaring Shadhili Mosque. 
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Behind the Veil of Troubled Yemen 


blends in less than five minutes at a price that 
leit everyone smiling, His nephew counted 
mit 350 rivals for 1,500 pounds, and the mer- 
chants went outside to unload ther camels. 

"Each vear they bring less eoffee,” Mo- 
humimed Alj complained “Today. Vermen i 
exporting less thon half the coffee it did in 
my father’s time. 

“t's the kat.” he continued, “Some planters 
can pick three coffee crops a vear, but kat is 
more profitable Stull, one thing Vemen coffee 
hasn't lost is quality. Come—I'll show vou.” 

| followed him wpstairs. The many inter- 
connected rooms, the balconies, stairways— 
even the covered roof—were filled with dark- 
skinned wotien cleaning and grading. the 
beans by shaking them in large flat baskets 
ipaigwe 432), Some of them nursed children 
while they worked; others wossiped anc giv- 
ged, uccompanied by the hissing thrash of 
the beans. [It sounded like hail an a tin roof, 
8 handful at a time. 

Mohammed Alt led me into a huge storave 
bin, Wading knee-deep into «a mountain of 
coffee, he scooped up a double handful. 

“This is real Yemen coffee—from Mana- 
khoh,” he said. sniffing the beans. His eves 
reflected the aroma. “There i none finer in 
the work” 

Before I left, my host prove! his point: he 
sttved me a small steaming cupful brewed 
with the same beans. I harl tisted this robust 
Arabic-stvle coffee all over the Near Fast, 
and had learned to prefer it to our Western 
recipes. One sip) convinced: me—Mohammed 
Ali was right. 


Tools of War Pour Throweh Hodeida 


Around Hodeida one feels the presence of 
the Communist bloc. The highway from 
Suna’, built by the Communist Chinese, led 
past the airport lined with MIG jets of the 
Eevptian Air Force to the Russuun-butit sia- 
port at Ra’s-al Kathib nearby 

From the port streamed Russian jeeps and 
Bevptian-built) Ramses trucks loaded with 
red «drums of gasoline, solciers with burp wuns, 
and spare wings for fighter planes ot San‘a’ 
T shuddered, thinking of all this modern 
ficzhting equipment going off to. war against 
barefout tribesmen in the hills. 


445 


What would be the final outcome, | won- 
dered. The new vowernment <eemerd secure 
behind the walls of the major cittes—cer- 
tainly as long as Egypt kept ber 20,000 to 
40,000 troaps and modern wir machinery in 
Yemen. But bow long could Egypt spend a 
quarter of a million dollars a day maintain- 
ing its forces there? Could the Egyptians train 
an effective army for the voung republic be- 
fore pulling out? 

Meanwhile, the Imam and his followers 
still held a sizable piece-of Yemen's mountain 
country, Where tanks and planes hacl proved 
ineffectual, 

Not until after my departure would an en- 
couraging break in the stalemate occur, when 
Saud Arabia agreed to stop supplying the 
rovalist: and Eevpt promised to withdraw its 
troops from Vermen But o 200-man United 
“iilions observation mission reported viola- 
toons of the agreement. 

Peace still lav somewhere over the desert 
horiZcan. 


Transistor Radio: Portent of Future? 


On my Jast day in Sanf’, tentative drops 
of April rain kicked up puffs of dust, then 
quickly turned the streets into a quagmire. | 
scurried to the shelter of a crowded archway. 
Besicle me oa voune Yemeni solcier, barefoot 
and drenched, tuoed » small Japanese-miacde 
transistor radio, twisting the dial from San‘a’ 
to Aden to Ethiopia. 

Until the revolution few radios were seen 
in Yemen. The Imam's wae the only voice 
that rounted. Now, wherever | went every: 
one seemed to be carrving al Marconi, 

The rain stopped. The soldier settler the 
dial on Caire, hung the radio on his jam- 
bivvah, and scooted off toward the kat market 
for his traditions! afternoon chew. 

That, | thought, was Yemen: the 20th cen- 
tury versus the Middle Ages: Nat only on the 
battlefield, but in the high villages, behind 
centuries-old city walls, in shallow harbors 
and along green terraces, today was.al war 
with veaterdday, 

Cauld either emerge the clear and perma- 
nent victor? [lett Yemen pondering that ques- 
tion, The answer awaited tomorrow. 

THE END 


“Hast Thou Not Seen That... Allah Hath Created the Heavens and the Earth..." 


Bathed in rays of soft morning sunlight, a bespectacted une! bearded! sheik chante a passage 
from bis hand-lettered Koran during an open-air service in Son'i’ 
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M O — First gorilla 


raised by its mother in captivity 


By ERNST M. LANG 


Photograpls by PAUL STEINEMANA 


REAT APES are mun's nearest relatives in the animal krnerclom, ane 

their natural history has lonw stimulated his interest. Vet until a 

thon tice geo loth was known about these dwellers of the chense 

forests, particularly the gorilla, Thus it was.a great eventin the zoo world 

when on April ly, 19601, Achilla, one ofour female bowland gortas, eave 
birth to Jambo, whose name means “gol morning” in Swahili 

Thi happened in the Acolagicol toordens in Basel, Swileerlind, of 


which | am the director, Jambo was not the first gon baby born in 


zou: he was the third. Bul he wes to prove an even more siznincant firs 
In many wavs; Phe omportant facts to be learned from such a captive 
birth come after the event close-up obseniution af the relationship he- 
tween dicdull ane offspring, the rearme and training of the voung bw the 
mother. In both earlier cases; this was impossible 

Colo, the firét gorilla baby born in capuvity, arrived in Cotumbus, Ohio 
December 24, 1956. The mother left ber ving on the cage floor, A keeper 
foun her Mea death, revive cl her with arhiheual respuirilion difit] she Wine 
reared by the cio staff Today she weighs a robust 130 pounds 

Lhe second @ormila iminat wis 
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appear DP Thadh ph Shs 
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young ape could not feecL We de 
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Achille Dandles Jambo byw Ais Arms 
and Pretends to Nibble His Peet 
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CAPE TOWN TO CHRISTCHURCH 


First Flight Across the 


By REAR ADM. JAMES R. REEDY, 








4,700 + way Two Un rhs gi pours 
the U. S, Antarctic'station at MeMurdo, then 2,400 miles 
on to Christchurch, in New Zealanc 





The idea had been born during Operation Deep Freeze 
1963 when I mentioned it to some of the officers of our 
operations planning staff in Antarctica. 

“You're talking about unknown quantities,” replied one. 
“No one has ever flown to the Pole directly from the main- 
land of either South America or Africa.” 

“Plenty of flights have crossed distances just as great,” 
said another, “but not over 4,700 miles of icy nothing, You’ 





any other spot on earth.” = ate. " 

“But can we do it?" I asked our Air Squadron leader 
Comdr. George R. Kelly. _ 

“Ves, sir, we can do it.” The answer came quickly. I think 
his Lriahs anes sas We Oh See ee eee 
in the Antarctic that his veteran flying sailors. coulcin’t 
handle. Thus, within a few weeks, the idea began to grow 
from a dream to an excitingly real possibility. Two new 
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Illustrations by National Geographic photographer OTIS IMBODEN 


Bottom of the Zaha Fel 


Commander, U.S. Naval Support Force, Antarctica 





PALE ANTARCTIC MOON glows 

above two U.S, Navy C130 Hercules 
turboprop transports on a pioneer 
transpolar journey from South Africa to 
New Zealand. Heavy clouds obscure the rim 
i te Pseen continent some anne fort 
below. pes, revealing a mow 
range, ses fete creto members the exultant 
shout, “We've made if to the coast!” 
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circumstances brought the plan even 
closer to reality, 
First, I learned that the 1963 meet- 


ing of SCAR—the international 
Scientific Committee for Antarctic 
Research—was scheduled for late 
September in Cape Town, South 
Africa. It seemed impossible that I 
could participate and still get to Ant- 
arctica in time to open the 1964 Deep 
Freeze season at McMurdo on October 
1—unless I flew there direct. 

Second, a new capability was de- 
veloping for our Lockheed C-130 
Hercules ski-plane. To deliver bulk 
fuel to inland stations on the polar 
continent, a new tank had been devel- 
oped—an enormous metal cylinder 
capable of carrying 3,600 gallons of 
Fuel in the hold of the huge transport. 





As we soon proved, it could also be 
used to stretch the flying range. With 
the new tank we would have an emer- 
gency reserve of at least two hours’ 
flying time to take care of head winds 
or to get us to an alternate landing 
area in case of bad weather. 

By September 19, 1963, when we 
left Andrews Air Force Base near 
Washington, D. C., for a series of hops 
to Cape Town, we already had the 
jump on our worst enemy—<Antarctic 
weather. Masses of data had been put 
through a computer for analysis. The 
prediction: favorable winds for three 
days before and five days following 
our intended take-off date of Sep- 
tember 30, 

A week ahead of time, the South 
African Navy sent its frigate Trans- 








RISING MIDNIGHT SUN bursts above the polar 
plateau. Frost edges windshield posts. During the flight, 
outside temperatures fell as low as —72° F. 
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vaal far out into Antarctic waters, 
into the “furious fifties,” to act as 
weather observation post and as a 
search and rescue vessel if we should 
need it. The South African Air Force 
flew weather probes for last-minute 
information. 

Monday, September 30, dawned 
clear and brisk. Weather information 
promised tail winds most of the way. 

We prepared for take-off with a 
fross weight of 145,000 pounds for 
each of our two planes. That is some 
10,000 pounds more than the recom- 
mended operating weightof the C-130, 
but at sea level with a long run our 
aircraft-performance graphs promised 
adequate room for smooth take-off. 
Each plane carried 62,000 pounds— 
nearly 9,600 gallons—of JP-4, a gaso- 


line-base jet fuel. It would give us 17 
hours of flying time. 

On board the lead plane with us 
were Lowell Thomas, internationally 
known news commentator; Prof. L. C. 
King, geologist from the University of 
Natal, representing the South African 
Government; ‘and Otis Imboden, rov- 
ing staff photographer for NATIONAL 
GEOGRAPHIC. Allyn Baum, photogra- 
pher-reporter of the New York Times, 
rode in the second plane. All told we 
numbered 29, 

As we lumbered out onto the run- 
way, our squat and ungainly C-130's 
resembled penguins, altogether too 
fat to fly. Our wings drooped from 
the weight of fuel, and the special 
fuel tanks in the holds pressed us close 
to the ski-shrouded wheels. 
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Cape Town-Christehorch Flight Via Antoretico 
Totaled 7,100 Miles, Took 22%2 Flying Hours 
Avimiral Reecdk"s two planes were first to fv directly 
across the bottom of the world, althouweh another 
US. Nave plane, on hong-ranwe flights mexsuring 
earth magnetism, few from McMurdo to Punta Are- 
nos, (hike, via the Pole in Nowember, 1062. 
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Commercial fights from Cape Town to Christ- 
church swing far north, Planes routed through Ham- 
bev dnd Singapere travel 14,705 miles and fly a total 
of 35 hours Those follawing the Miaortius-Cocos 
Islands trail span 11,035 mile in 30 fying hours. 


; CAPE TOW hie 


ANTaRC TICs 


460) 


One minute before take-off time, Lt 
Comdr: Richard G, Dickerson, palot of the 
lead plane, No, 318, checked his controls 
Brakes wert released, and with all throttles 
forward, heavy wheels pounded the runway 

“Sixty knots!" Comlot Comer, Creorge Kelly 
called the airspeed “Ninety Knots! One ebent- 
een!” We were acceleratiny fast. 

Dick Dickerson eased back on the voke. 
Hydraulic snubbers and springs on the nose- 
wheel stretched as the plane reared back on 
its haunches, hesitated, then broke ground 

“Mian, she looks like she'll) do it.” said 
Dickerson calmly, 

L400 ZULU 3) September 4 pom. local 
time; Auli is code name for Greenwich mean 
time), “Wheels up!” The landing gear comes 
up precisely on the hour—the exact moment 
aft our planned take-off 


1401]. “No lock ficht on nose gear.” Sud- 
denly all our planning is threatened. The 


nasewheel and its ski have retracted brut 
evidently haven't seated properly in the nose 
well (Or it could mean bvdraulic trouble. 
If the geur isn't working, we'll have to call 


off the whole flight. Our hearts are sinkine. 
Slowly we #ain altitude, turning onte our 
proposed fight course. 

Qnce hich enough for safety. we recycle 
the wear retraction mechanism—lower the 
huge wheels and skis and ‘then bring them 
up agin, An observer watches the nase well 
ws the gear comes up, This time it pops home. 
The safety Hivht flashes on to mdicate “wheels 
locked” T hear 14 siechs of relief, even over 
the rour of the engines, 

1405. Lt Comdr, William HB. Rurlak, pilot 
of the other plane, announces: “320 off the 
runway and tiring on course. We have vou 
in Visual contact.” Our companion plane is 
uirborne just behind us. As beautiful Cape 
Point and the Cape of Good Hope slip away, 
we have our final view of the mainland. Linht 
bands of clowd lie across owr course to the 
south as we climb to 20,000 feet, 

1430. “Romeo Mike to Navy 318° ond 
Mavy 420." Here ure our fiends on the South 
African frigate Transvaal checking in Joud 
und clear for their first radio contact It is 
comforting to have them out there LD know I 


am not the only one aboard who is wonder- 
ing at this moment whether by the next day 
we'll be called heroes or just plain fools. 

1500, On course—due south. Our flight 
path is planned to take ws straicht down the 
18°30" meridian. 

“Ready to take ber up to 22?" Commander 
Dickerson asks Marine Staff Sergeant Arthur 
L. Kring, the navigator on duty. A check. of 
the fuel chart, Answer Thumbs-up 

At the new altitude of 22,000. feet, our 
plane will perform at top efficiency. When 
our fuel lowed is lighter, air speed will in- 
crease accordingly and we can fly still higher. 
This step-climbing procedure helps get the 
last extra mile out of the fuel, 

1930, Messace relaved from MecMurde: 
“Due to worsening weather clo not-intend to 
launch €-130's over Pole Station.” We will 
have to do without the mrborne communi- 
cations relay we had hoped to use at the Pole. 

L600. Weatherman reports tail winds bluw- 
ing from 300° at 50 knots, This is a good 
boost for us. Outside temperature dowt to 
—24. Ground speed estimated ot 300 knéts. 
This should help put us ahead of schedule. 
Things are going so smoothly we-can almost 
dare to breathe easily, 

1630, Qur sun is starting to set. Bright 
bands ore streaking the horizon over the 
whole southwest secment of our sky 

ITO0, [t's nearly dark outside: I've re- 
lieved Commander Dickerson at the controls 
We're on autopilot at 75,000 feet. The red 
flow of ourinstrument pane! almost matches 
the lust scarlet rays of sunset. We're nearing 
our frends in the South African ship. Have 
them now as 2 stnall bright blip on eur radar. 

ITS. We pass over the Tranmvaal. Can't 
see her for the cloud cover. Must be a lonely 
sen down there Comdr. W. D Hoge sends a 
message of “best regards” from Commodore 
MUR Terrv-Liovd of the South African 
Navy, and adds hisand the Transvaal crew's 
wishes of ““oodspeec."” We relay our grati- 
tude tao them and i all the South Africans 
whe contributed so much to our flght 

1800. Communications arowing spotty 
with the Transvaal, We lose contact with the 
Ysterplaat Air Force Station on the mainkand 
at about the same time we pass over the ship. 
Our outside temperature eauge continues to 
drop. We are bezinning to feel Antarctira's 
cv breath. 

1900. Members:of the ¢rew stuart to.get into 
thetr cold-weather gear. We'll lower the cabin 
temperature to remain comfortable, Heavy 
thermal boots and long-handle underwear 
may be awkward aboard the plane, but if we 


have an emergency we don't want everyone 
scrambling at the last moment to get shoe- 
laces tied, We aleo turn on the electric heater 
blankets on the plane's skis, to keep our hy- 
draulic system from freezing, 

1930. We've passed Intitude 60° south, 
Must be newring the pack ice, but our radar 
has no definite reflection yet. I'm going back 
to get into my long johns. We're starting to 
Climbs again, This should bring us to 27,000 
feet The moon it up and nearly full, Tops 
of the clouds below us look innocently silver. 
Haze still aheacl 

200), We're nearing our PSR—*Point of 
sate Return.” They used to call ths the 
“Point of Nea Keturn"—mure poetic, but I 
suppose the Navy prefers the note of optl- 
mism in “Point of Safe Return,” Our “go ar 
no oo” point is 2,347 statute miles out from 
Cape Town This brings us almost to the 
coast of the white continent. 

seVigators Kring and Lt ij¢) Donald FE. 
Miller have their heads together over caleu- 
lutions for celestial lines of position, Miller ic 
using the sextant, still the nivigator's best 
frend in this desolate world where oll those 
wonderful electronic black boxes clon’t come 
to much Our only guidepusts here are the 
first magnitude stars Cunopus, Altair, An- 
fares, and the bright planet Saturn. 

Chur lovely tol wind continues. [t occurred 
fo me to thank God for that help, because 
if n wind of such velocity had been on aur 
nose or even a bit ahead of our beam, we 
prohably could net have mache it, 

2050, We're out of communications range 
with the ship. Our last position report hac to 
be sent out “blind,” uncertain whether onv- 
one could read us. Now we can hear the Rus- 
sian station at Mirnyy transmitting weather 
date in Morse code 

2045, Over the PSR! Past our point of 
crucial decision in flving stvle! Two solid 
celestial fixes putas 15 minutes ahead of fight 
plan. The “Howgowt” chart shows we're 
slightly high on fuel consumption. We're 
climbing to 30,000 feet Outsirle air temper- 
ature reads —50°. Frost is forming on the in- 
side of our windshield. 

2120, We've made it to the coast! Radar 
shows Mountain ranges just inland Celestial 
lines anc radar agree that we're right on 
course—running straight down the notch 
betwoen the Sar Kondane Mountains on our 
left.and the Wohlthat Mountains on our right 
We've also picked up our communications 
again and talked to the Pole. Fee! as if we're 
on the way heme! 

2130. McMurdo Station booming in on 


461 


Russian 
‘Tenbin—"C ongratiulatons 


rivlio, Kelas npescage from 


leader AT 


aml best withes Facilities avnilableat Mir. 


Lic 


oF aed " 
etee tard 


‘lation tf vid wash ti land” We retiirn our 





thanks, explaining that we're woing over the 
Pole to MeMurcdo, but hope to return bo a 
cep) the iniwilaion another tine 
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f polar piiteaqu shown blank on charts 
We're cupposed to be well inlandof all churt- 
ek mountain peaks. Want to return later to 
we what's under that heavy cloud: caver 
2000. Pole Station 
tenaruting Visibitity decressing 10 one-(juar- 
ter mile in blowing snow. Temperature <25 
Pye) dav at the Pole,” remarks [Dickerson 
Hot and cust, 
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WHEEL-ASDT-SKI-SHOD TRHASSPORT 
vlivden toward ot parking apron at 
MeMurda Sowid. Her sinter craft 
(right) towel fhe skincay only 
aminute off schedule after crosnineg 
f 700 miles of sea and tee from 
Cupe Town Ground controllers, 
wintering af the base, falked the 
plone down Urrough orercust 


an! blawing awn’, 





Imboden out of & short deen to get pictures 
Dheis truly the muicnicnt sun 

O15. LiitiWiirle (A) south: Giver the Poke We 
Amiancisen-Seott Stith 
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trip off under our right wine, The radiomn 
at the Pole reports he can see our contrail 
[ rctin 
really a savy medical beutenant, whose first 


a message to Dr Colonel Kessinger 


haumne 1 Looted), bender af the wintering-over 
party of 22 men alt Pole Station. We 
rreetics to all ane assure them that we will 
Ie in 

Plane 
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to tike them out o& early a possible 
‘20 come C1) OTe OLE part mire fa He 
mokes o Cequtitul sant, ter aluminum anc 
rer! fuselage elinting ti the morning sun 
Tet tthe ai 


we've turned slightly to the left, followine 
the usual route to Mesliurde. Blowin snow 


Wwe Ve ono the Proli 


Obacwnes rosal ol the yen] per tea, DO we gel 
2limpses of endless snow dimes casting long 
shadows in the low, slanting sun 
0230. Two hours to et. The sun 
over the horizen how and verv brivht Wert 
WeAlurde 


weother is getting more questionable, and 


atin clark glasses reports the 
we get a tthe more ficliets ain We PTs On 
or decide to go to Hallett Station, of land at 
Bamid Station, of go back ta the Pole? 

(Jur fuel is: miteihnl for reaching any of 
these sitermiite <Ki-linding strips; we misht 
be force to come down bitind on the sea ice 
near McMturdo with the 
that through the overcast 


wd of our ground 


controliers, hoping 


we had picked a spot relatively free uf sus- 
trusi, the ice-hard ridves of wind-blawn anow 
Such an dmergeney landing had been made 
before, so we pression to McMurey. 

O50, Occasional glimpses of the Oucen 
Flizabeth and Qineen Maud Ranies. Uhr hing, 
the South African eeoldvist. is on the Hicht 
deck and veer ablisorbed yy this bird sseve 
view of Antarctic laiod forme 

O400. The undercast ts getting thicker 
We're on the VHF (Very High Frequency) 
homer beacon fram MeMurdo. We expect to 
see the base on our-ricar within afew otimutes 

MS. GCA (ow Ground Controlled Vp 
Draaech radar wut) reports i hae is on the 





scope and steers us onto anew. heading for a 
landing woproach. The ground controllers 
will talk ua down to within a hundred feet af 
the ground or a quarter mile from the end of 
the skiway. Blowing anow still keeps us from 
SOE OWE corn. 

0425. Ground Control has us on the glide 
slape. (ur own radius shows we're lined up 
hetween the rows of gasoline dries which 
miirk the ckiwiy approach 

We've got the burrels,” Copilot Kelly calls 
oll as he spies the marker cirums 

“We've got the threshold.” Kelly can see 
the enn of the runwiw, 

Within seconds our heavy skis rumble on 
hard-packed! snow, We've tiace it! 

| congratulotecthe crew, “All tieht. bows. 
vou're all a hunch of rocdedy heroes! 
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When you see a Continental, take a second look. 
Notice the kind of person who enjoys It. 

Then experience the Continental yourself 
Discover its increased spaciousness, its ride, its luxury. 
You will know why more than halt the people 
who buy in our price range 
choose the Continental, the modern American classic. 
—- Lincoln Continental. 
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happy difference in the flavor of 
Knorr Vegetable Soup. 
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Make the happy discovery of vegetable Mayor you 
jut can) gel irom any other soup! Knorr has mare 
Of whal viu've been lacking for—flayor and aroma 
Inspired by an authenioc Duropean mee pe! 

Only Knorr gives vou clever Yor)etables—crisp and 
fresh-lasiing: tender, freshecooked shell pastas and 
a delicate, European-style seasoning that cori (rem 
126 years of Knorr know-how in soup blending 


Don't wait ontil your next shopping day to tasic 
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Koorrs hapny difference in flavor Buy 
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High spirited brmme luatthes 
the annual Frontier Daves 
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Wheels spin, hoofs fly: GEOGRAPHIC tours U.S. 89 


W HES STARE MEN 80 On assignment, they 
YY are thely to end up nding anything on 


wheels or feet, To roam the West und see its 
phointasmagorn of wonders old und new. 
writer Ralph Gray toured Route 89 with his 
humily and Ginger the dog in Roadrunner 
The windshield framed many a 
cowboys 43 the caravan matored 


Vista of 
CULE 
northwurd along the route often culled the 
non parks hichwuv becuse it links si 
parks inthe United States—ineliding Grand 
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Lunvon, Yellowstone, und 
hree others in Canada. 

In next month’s issue Mr. Gravy will log 
Audcdrinner s trl “Fino SuNn-Clual Sea ta 
Shining Mountains.” und perhaps spark 
meds for your family's summer Urip. 

Your friends Will salsa e*TVL auch travel 
You can nonmunate them for mem- 
Ewch month 
nines new udventures and a fresh look ul 
the world’s changing geoprunhy, 
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The adventure 
is EUROPE... 
the way is TWA! 


Mas! coupon for TWA 's vacation 
planning ideas, then tare an 
exciting fow-cost tour 





FREE! MAIL COUPON FOR FOLDERS 
ON 5 GREAT NEW EUROPE TOUR PLANS! 
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Grand European Adventures 
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“ANYTHING TO DECLARE?” 
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and enjoy it with us. Every 
year. 

Oniarno |s 415 thousand square 
miles of beauty (bigver than Texas, 
even}, And while there are $1x 
million of us, some comers remain 
unexplored. We call those parts 
crown land, and we're proud of 
Lhat, too. 

Ontario boasts (ber pardon) 250 
thousand lakes, one for every 24 
of us, So there's plenty of room 
for you. Some are rocky and deep, 
bulging with fish; others sandy and 
shallow, perfect for swimming. 

Just wilderness, then? Not at all, 
There's plenty of inviting tesort 
hotels, some that even publish the 
yinkare year on the wine lst, 

Interested in bright lights? City 
living? Good, Cities we've gor (one 
pushing two million). Ontario of- 
fers luxurious hotels and motels, 
MUSCUIMS ad art palteries 

By now you might have the im- 
pression that we're proud of our 
Provinee, You're darned right we 
are! And we'd like to show it off 


Le we'd like you to come up 


io you this season, 

Write our travel people soon for 
the booklets and brochures that'll 
help you plan a really big, fun- 
filled vacation in Ontario, You'll 
be astounded at how quickly we 
extend the hand of welcome. 
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STYLING THAT MOVES YOU EVEN WHEN IT’S STANDING STILL 


if ou emer con catch a Chevelle fhoi's not 
on the go, look oper its bold, exciting lines 
ined minptuaws witerio. [ta The Chevelle 


4 ib : i P i 
Lone ik FRG, airendy ChORRTC! 


Note, for example, the graceful fender sweep, 
Tront to rear. Lamps blending pently into an 
Unbroken total desion nhovye the mesive 
Tear wraparound bumper, The testefulls 
restrained use of trim, front, aide and rear. 
see how functional each erp _ 
detail can be, too! Curved side 
tla is stylish, yet odds to the 
FEntTOUs Interior room. 115- 


Inch wheelbase is jaunty, tilso 


makes handling and parking ri! GREAT HIGHWAY PLRIORMERS 
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virtually effortiess, Rich fabrics and hand- 
some Vinyle add interior beauty—and com- 
fort. In coupes and sedans, the squared-off 
reur window 18 extremely smart and allows 
MAXIM Yisiien. 

Eleven beautiful Chevelles, including con- 
vertibles, sport coupes, sedans and wagons, 
offer true Chevrolet value at moderate coat 
See them at your Chevrolet dealer's. Test-drive 
ona or two of them while you're there, too, 

They'll move you with ther 
stviung—and with just about 
ny measure of six or V# 
power you like... Chevrolet 
Division of General Motors, 
Detroit, Michigan, 





The wonderful 
...by GRAVELY 


created Tor those who demand the finest care tor their lawns 
and arounds 
The Westchester'’s 12-horsepower Gravaly engine, eight-speed 


automotive-type transmission, and all-aear atlachment arive are 


but a few reasons why you get performance that has no equal, 


And performance that works for you every month of the year 


. unmatched versatility with attachments that run the cycle 
from lawn mowing to snow blowing 


May we suggest that you see the wonderful Westchester at 


your nearby Gravely dealer's... or for your free four-color 
Westchester brochure, write now. 
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CORPORATION 
2603 Gravely Lane, Dunbar, West Virginia 25064 
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Let Pan Am’s Experience be your traveling companion to Europe 


r La kaze 2 § | a 3 & _ i r r = £ a) 
Fiving Pan Amto Europe wltke oneof ls U.S, cities. Youcanfly Wherever vou fly, you'll enjoy 
traveling Wilh an experienced direct tony ane af 25 Buronean Pan Am $s Priceless Extra of Es- 
friciicl ches (no other aintine offers vou mericnce—the world’s hest travel 
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LIVING INSURANCE...FROM FQUITABLE 
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Harris Bench State Park, on the southern Ore 
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One man's delight—another man’s allergy 


PARKE-DAVIS 





Announcing 
Lufthansa’s new 
Pick-a-Tour 
program 
Your Travel Agent can now offer you the most sensible and simple way of arranging a trip 


anywhere in ine world, Planned specifically according to... 
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Your budget... 

How much do you plan fo spend? 
Pick a Lufthansa Tour priced from 
| SAT? to $7064 

S715 lakes yoy on an ABD Malee- 


Tour to many of Europe's 


coach 
The Ahine 
rior Welty}, ive. beautiful lees of 


most popular sights 


Your time... 
How long do you plan to stay? 
Pick 2 Lufitinsa Tour fram 9 days 
duration up fo fh days 

T4he eh unisual feaiay Gea and 
Air Tour jo the Balkan countripe 
Viet colorful Tugoslayin, Bulgar, 


Hungary, the majetic: meaurhins 


Your desired destination... 
Where do you want to visit? Pick 
a Lutthansa Tour to Europe, Africa, 
ihe Near of Far Ens! of Around the 
Waerld. 

Fly to tha Holy Land, Firal if Cairo 
Thier on tp Bairut and the relics 
Bhtings around Danttscus, Codars 


| Swiiterlind, Venice, Rome, Capri of Rounania Haye @ captivating | of Lobanon, Jerusalem and Tel | 
Wieo, Paris. Kheai-tor the fiSst-lime holiday in Budapest and Viera, all Awiv, Martwel-at exotic Istanbul 


for only S551 Myc Athans, 22 days for $1272 
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LUFTHANS A German Airlines, Dopt, V3, 
410 Park Ave. New York, N.Y. 10022 


See veur Travel 
Agent and air 
Fick: e-Tour Program 


Tes ma por feud peo 


Plaone-sond emp ceo imlormialion aboul thee Lufihanss Tours 
| Faye checked he ollowrn,g 


fniloted Gancily io youl ARC Tour of Euros 7 Balkan Town Hyly Lad 


wirta Ci Middie Exantern Bodle! Coree [] Merth Afieca Ci} Scandinavia 
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How to fatten a dollar for market 


Dollars you save at on Insured Savings and Loan Association are growth dollars... 
fattened by excellent earnings year after year ofter year. Because these 

tlollars work harder, you can make major family purchoses, such a5 0 car, casior 
than you could otherwise. Our 34 million savers are smart buyers because 


they buy with erowth dollars. You're invited to join them. 


iii) Savings and Loan Associations 


" or ey = wl =| rT a : F ] (_ ! = sD ro Bet noel 
Where vour dollor works horder,.. grows bigeer! 


Roger , Loria 
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Why Roger V. Loria uses a postage meter 
to mail only 14 letters a day — 


Tee is incidental in a business sith as ours 
And that's why we put in this little Pitnev-BRowes 
postage meter. It frees us from the bether of 
buying and prvtecting aml sticking stamps, of 
Hocking incihicent pre-stamped envelopes. | wos 
BECP tical aH @ postage micter at first, but the 
longer we have it, the more we like it 


Maybe mail isa°t ou hiv thing in vour business 


ctlher: But wou con still have the Hie: Dis ess 


Pitney-Bowes 


heme of metered nai) —wutl 
DM, the litthe low-cost postage meter machine 
Made for seriall business, Over one-third of [2M 
Leers average less than 37 uy day in postage! 
No more sticking stamps! Or safeguarding 
fragile uilbesive satamps in & stamp box. Or 
TUnnINg down to the postotiice when you run 
Hut of stamos. Metered mail needs leas hondlini 


in the postoftios, and can often vo out on éarlies 
trains and plies 
With the DM..vou print pottaee a8 vou need 


tor ay chasof mal —night on the envelope 


@ Pitney-Bowes 
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Originator of the 
~* POSTAGE METER 


or on speci gummed tape for parcel post. Al 
the same time print your own small ad, if 
|B Wwanl Orne 





ihe pestohee sets Your octer for as much 
piste os VOU Want to buY, The meter protects 
your postage from joss, damage, or diversion 
ANG £IVES VOU BUTOMALC AM Accurabe powtuce 
OCU Ag touble fematers shiw postage Used, 
and postage an hand 

Powered models lor larger mailers. Ask the 
hearest Ptiney-Bowes office for a denionstration 


af the meter vou peed 'O otioes in LS. ard 


Canali, Call today 
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Pirrsecy Baraca. [rst 


1648 Poche M4. Stamford, Conn. G64 
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MEETING CHALLENGES 
IN THE AIR OR OUTER SPACE 





OUTER SPACE IS BEING RE-CREATED ON 
EARTH in the huge new Douglas Space Svatems Cente 


Ay J . —-_ oe Te 1 “ir 
at Huntington Beach, Califorma. Here, in unsurpassed 
“eet, i if 





THE NEW, TWIN-JET OC-S, smaller muanion io A&A SCIENTIFIC ADVISORY COUNCIL, 


i , 1 a. . oe al r . at Ss. 4 — i is =e ; Pm seh ail a 
uted | be “Fp er, WE Law nt to Provecte jet Corer | eee] eo Tus ec scien fl Wiiritl- 
1 ni a a ee a Fo ; pe a Ce ne i | file as In -E " 
fervice wher none is available today, Reagan: it can witle Teputation, advises Dhougias manage 
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speed and cotmifor ceview progres and peome|end boprovements 


DO U G LAS GETS THINGS DONE 


. : fl 1 Lil = Fie Un cee | 4 ' i i 
Fa | i eekd | Li; j j fi ‘(5 i Teta j if if it c Fj = ia ad [J Pie OS |t j a. Lid | jC PL tit had j a4 5 
inj) aa oF Ley Carve MOA UG" HITOULT hi ol au Co) Pe a) PGS AN) WOW) Tuy Osa | 


DULG Wipe Wom Saoo8 POLAT se oe] Ma eee aE OH OG unr 
| Lions i i ] eS PO [ct ij] ij Ph A ii ra mi i 4 2 id , ages : 


& 


rs no au fino 205 Pures © 9B 6} OHH NHK} reses pods soyon ow or kA oO A ULIOUQDIS 


. "| Lal [a Lt | } 
| LT | i | if } et. | Ly [ iT | iJ Lid Biit ij jj | | i I | 4 
a0 3 } WO Je4A00  SyObl Tote Aen | Jt MuijF 1 fs ‘O WR E HL Jolie Oe Uo Suro | sa) HeLIes ML = 
iM) LUA GUN, Poajykag put RIPIaS ASTeyOLuA Mn Joe ™ ee a - 
whe. 1 i , j 
par jrrvl Jie GERI] 2 Pa | bid Adu P | ee LER PLP pdt i ji! al fio | Li} ebaj il Fe | 
i ts} se] AL ijra4e i rp errr fe ai iy | | ie nd [ | | Ci A jt e il | | 











Longhair 


Only a highly cultivated sheep may have any- 
thing to do with a Baldwin Grand. The wool 
felt cushioning the impact of hammer on 
string which produces luxurious Baldwin 
rone must be able ro retain its resulience year 
after year, Felt of this qualiry is made of hand 
selected clips of wool from live metino sheep 
that meet ngid standards for staple length, 
comp, fineness, and resilience. The felt 15 
manufactured under controlled atmospheric 
conditions. Because care like this is maken 
with the 7,000 parts o {the 
Baldwin tyrand, ic is the 
exclusive choice of such 
arrise|) as Arrau, Bolet, 
Leinsdorf and other great 
names in music. When 
you buy a Baldwin you 
afe choosing wisely, 
Official Piano 
and Organ, New York 
World's Fair, 1964-65, 


Baldwin 
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DENMARK + FINLAND « NORWAY » SWEDEN 
Lands of Sunlit Nights 
Four vacations in one... that's 
Scandinovia, Choose May-June 
for the Scandinavian Festival—or 
September to shop for the latest 
home furnishings during the 
Design Cavalcade. 
_ See your Travel nace i e 





Write: 
SCANDINAVLAN “¢ t 
TRAVEL 
COMMISSION 


Deiat; A-20) foe Fer, 
New Yark 17, N.Y. 


KENTUCKY is FUN 


i ye rere oe tal ; 
~ - ; \ 4 = » 1 





12 New Luxury Resort Areas. You'll stay in beau- 
tiful air-conditioned resorts with Kentucky's 
magnificent scenery right al your doorstep. 
And there's plenty to do: golfing, swimming, 
fishing, water-skiing—or trips on good roads 
to Bluegrass horse farms, Daniel Boone Land, 
Mammoth Cave, Cumberland Gap, At night, 
There are OL itloor dramas and squarc- CLAMncin eg. 

i Theres something for everyone 
at Kentucky's vacation resorts 


; me : 
——— — Cl 


FREE KENTUCKY Vacation Information 
Heatocky Tourist and Travel Civitan 

Cacdtol Anned, Gept WOod4, Froebfort, hy 
Fdaace send me map and color literature 
an Kentucky 
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the magmificant Cabot Trall circled the highlands of Cape Breton 





BZ a a ._ ?_ rm - 
— we When you go to Cape Breton (as surely you mus 


3. sesietibet that Cape Bretoners have a herce pride 


-— —™ in their ishind, [t's as unique a5 the Cape Breton 


landscape. ibe highlands are awesome, With their ereat sweeping 
hills and plunging valleys. [he Gabot raul winds along the Atlanhc : 
for 185 mules, revealing unexpected and d elizntiul surl-swepl beaches 
Reltic Lodge, high over Ingont 1 Reach, | impressive resort 
sole Poi Course "The beauty of the 


With it own champronship 


Hras cir salt lakes held Alexander Cotaham Bell for 37 suimoners, [A 





striking museum honours his genius 
Cape Bretoners expect you to love their island as they do. Go 


rz ad rl . ao wr. . E ap 
there this summer. You won t let them down 





















There are 
hundreds of enchanted 
Greek Islands. 


One is just for you. 


Rhodes. Mykonos: Hydra. Delos, Crete. Their 
names alone are poetry. A host of islands set 
in the radiant blue Aegean and lonian Seas 
Find one, and there you can set the wor eld 
aside nel relax amid its timeless calm, Ex- 
nlore temples-as old as civilization, Stroll 
through ollve-scented groves. Swim in leg 
endary waters, Breathe alras clear and bright 
as the high notes of 2 flute. 

You can reach these island havens com 
fortably and easily by boat from Piraeus, the 
port oF Athens. and stay ina charming mod 
erm resort hotel for a refreshingly low $8.00 
a day or less, 2 meals included, Then find a 
beach as private as a thought. For hideaway 
locations, see your Travel Agent. Or write to 
the National Tourist ( Organization of Greece, 
69 East 79th Street, New York 21, N.Y. 


GREECE 


Mention Ntic 
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THE FUN WAY TO TRAVEL 


Want ty escape to quiet, sunny deserta? Explore 
primitive mative villages in Ofd Maxico or jwst 
filax Bodice some inviting sitaam,; Or perhaps 
Yog know a road saqmewherre you'd like te felhow 
io the and. li's all the same with an Alratraam 
Land Yachi » fedd beds, hathroom, hot and 
cola water, refrigeration, heat and light inde 
pendant of outside sources wherover you go 
Road voyaging with af Alraiream meena real 
travel eo Timea-tables, tickets, 
packing. It's the eaciting, batter way i trayel 
here in North Amenca or anvwhitre in that warid 





write for free booklet “World Af Your Deerstep" 
AIRSTREAM INC, 
id CHUACH ETREET. Jk CKhSON CENTER, OHIG 
12564 ££. FIPEETONE, SANTA FE SPRINGS 10, CALIF, 


106 HOME 


aluminum prefab models priced from $350 (pls window 
greenhouses from $75). Authoritative text tells how to 
grow 200 familiar and specimen plants mative to any 
clime... how to choose a greenhouse for any architec: 
tural setting... how to heat, cool and control growing 
environment econmmnicaily. 


Send coupon tonight for free catalog. 


GREENHOUSES 


For year-round leisure and creative pleasure, nothing 
compares wrth indoor gardening in an LER home green: 
house, New 4&-og. full colar catalog showcases 106 all 








LORD & BURNHAM)! 


division Burnham Corperation, lryiagton, 4.7 202 


Ham 
Address 


City 
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.- and more beiht to load it. A spirited Jetire Rocket 


ase Lo wed you bo the road. See the new-size, you-size 
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= a | ; # 
at your Oldsmonile Quality Denler’s soon! 


Ferwerd-fodng third teal, wencdera 
on two Vito: Cruoter model, lah you 
enter firevgh dear roe fran toll. 


gate, folds deen eouly for corga, 


Extra leading heleh! occonemodotes 
fedl or bulky lhems, And food spoce is 
morn Tea & ight feat bong, 3a inches 
SPE 0G, ORME Oe, ET LL A me - elie over POH) cebic Poet in oll! 







The magic of Misgisulppi 
bacomen oonperest will 
every min you Crave 
thenaogh The gtute 

ol Man ‘River. gulf 
Bagchee, Aistory, scene 
aries, Gree, Feairvinrs 
=—0Mmiei hing hie Ve vey 
tahoe me 

Ac prhaggec fe your iL 
fion with = trip to Mis 
cit Ope 
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... come see! 


While much of the nation still sleeps blanketed ‘with 
snow, Lousiana i up and doing .... dressed in the 
showy blossoms of Soritg. And what @ balmy world of 
gaciting things ta do! 


You ll want ta explore forgotten trails. .. ae venerable 
laniimarks where history wat made, You |] want to 
eavat (he great gardens soalling over with sub-tropecal 
bloom. Foul) want fo enjoy an early morning gallop 
whet the soft air-is like wine. _. or flash across tie 
breeht waters af the Gulf, 

Pentags ool! just want to sit and think how bucky you 
are to mest Spring s0 early im besutityl Lowisiana, For 


details write: Toorist Bureau, Separtment of Commerce 
wd Inaustry, Box 429] A 3-4 Baton Rogge, Lovisiand 





~ r 1 } P iF ; . rf iv A 
E! fizll aie if literature abou 
Mississippi's -vacatoon 


repels Miall. Goappes to; 
Mess Heapeat ality Met: 
504 Sate Dlfite Building 
juckson, Mississipol F920] 
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City Gisie 


COME SEE THE CHANGING MIDDLE SOUTH 


fAriansas « Louseang « Migsissipp| 





a rive ae Ad tany Pre be Ee rol eem® ite Tt. ee a re 


The battleheld of Vicksburg. amid beautiful hills; inspires thousands 
Of vWiewtors with its mementos of courage and daring. The contrast of 

wing b at the WAS#A- 
Ye eee een ; i rte 1 3 peer e ree 5 ey ee ee Dee oe 
MUCHO plant symbolizes the Changing Middle South Most im- 
portant, here men and women are quick to learn needed skills, ore 
fechicate! to doing the wb nicht. [n the Nuddle South. POOLE Sunmport 


industry s Tight to profit. 
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century-old wenn with rocket boosters iz built 
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THE MIDDLE SOUTH 


, MIDDLE SOUTH SEAVICES, INC. ae li 

ce Pi EM 1 Bor 61000, New Orleans, La. 70160 | 

LIT LIT! ES SYSTEM , i Aleta: gone ine peer culnetul pula Hiag, LO] Happy r 

_ mie n 7 | } Varntien lds m THE CHANTING Mi E Sout # 

ltersfid? Omned Conmnpartiet in 
Arkaisas Power A Light Company, Littie Rock, Av ig bess = aaa | 
siniana Power & Light fompany, Mew (hrlaane ba ; Shes! 
Miiop Poor & Light Company, dackee, Mine > 7 | Te 
aie Dilan fhe Servien ime-. New tht gs. ba BULF OF MEDCo ab Alnts Eriy Ma | 
i uns, tu ] 
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Love LeTters 
to Rambler 


School teacher 
Bernard Myers, ol 
Lavittevwa, Fs. bows 
owned) many pikes 
ld eors—itove oe tae 
cliritige ii cunllegee: 
y¥rairs—has ered 


tachi of a nv 





wy Ta f iii Ti 1 , 5 
me, CT ae eers | i ii. 
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aera himech @ “professponal choiver 
Wheo he wiles de enthoeastirall 
nil, hits Itaider—a Chee Weon 
with stick alaft: 


“36,000 miles of heavy traffic 
$5.10 in expenditures to date” 


“the Hanmhler, In gy opinion, 
is: one of the-moat reliable, 
El and pleasantest 


iriving automobiles on tha 


4Cononiit 


eh 

all kinds of weather, including 

MoUntTRI AE And broten—up roads 

"In expenditures to date, tha 

Af hast cost me $5.10 (excliding 
normal maintenance). And 

Still fTuns as good ag the 
Lf any 


oconomy,, 
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Rambler 


To find out which of the new 1964 
cars is for you, vel wfree X-Ray Book 
nt your Itainller dealer, 

In it, wre || fie 

profusely olf 
Lratinl fies = ocM- 
travenitege” steers |p 4c-sta be 
OOM weriece se wl thie | ey 
livaling hh oor. It ioe 


Mmilnins all the in- 
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can save vou huoudreds of dollars im 
hit DOTCeesr OPO het one 
i li LT) See freee S-Fims Thceale tiovcliay 








SONY Now Offers a Choice in 
Personal Television 


You choose the finest when you buy SONY personal, truly 
portale felayigion, Whether its Alb, Micra TV with 9° scraée 
Ww the now [2b Mode S308 with So picture, it aperates 
heey everywiere of fecharzeable battery, avie,) foat power 
and AC. Madel S-304W, witn new tectaneular cieture tube 
with resolution and sensitivity superiog te ordinary Sete, ubes 
Ty TTAMSLSTOG, mmtivding the 


powerful Mesa type, WMP oda = () le 4 : 


lor, battery pach, other & 


cersprhes available 


SONY CORPORATION OF AMERICA 
580 Fitth Arenue, New York 38, N.Y. 


ii Canata General Deatribwters Lid PUL fice Dame Avemee, Winncpaeg 


lhe 





Make ita Wyoming vacation yoarl A maichlsse 
world of fishing, wildlife: historically the mest im- 
portent Staio in winning tha weal! Write for: 

C Big Wyoming Booklet; 0 Historic Wyoming; 
[) Tips for Sportsmen. 


Wyoming Travel Commession, Dept, NW, Cheyenne, Wye. 82001 


Mention National Geogranhec — [t whenutes yu 





HOLD 
THAT TIGER 
WITH A 
HONEYWELL 
PENTAX! 


This cat in not snarling at 
the photographer. He likes to have 
his picture taken with a Pentax 
camera. He knows that his portrait 
will be razor sharp because the pho- 
tographer is composing and focusing 
through the same lens which will 
make the picture 

Furthermore, the telaphoto 
lens makes possible dramatic shots 
like this from a distance: the subject 
is not distracted by the photogra- 
pher’s presence. There are 15 inter- 
changeable lenses for the Pentax, 
making possible an mfinite variety 
of photographic opportunities 

Wour Honeywell Fhote i rod- 
ucts dealer will be glad to demon- 
strate a Pentex for you. He will show 
you the Hila (f/2) at $169.50, and 
the H3v (f,/ 1.5) at $229.50, 

Write for illustrated brochure to 


eal ter Cr re' : Mail bei Pada Pod fee 
Afonevied!, Diener, Goi: Sait 





Honeywell 


PHOTOGRAPHIC PRODUCTS 








a 4.89% 


CURRENT ANNUAL RATE 


_ON YOUR SAVINGS 


Savings 2am from date received to end 
of quarter and to date of withdrawal 
after six months. Funds réceived or post 
marked by 10th of any month earn from 
the firs 

Your account ts insured to $310,000 hy 
the Federal Savings and Loan Insurance 
Corporation 

Multiple insurance coverage available for 
many sitiations. 

Postare-pald save Oy mail plan 


indivieual and corporation accounts wel 
come. 


FOR INFORMATION WRITE 


in METROPOLITAN SAVINGS 


r and Lean Asapclatian 


B40 Wilshire Boulevard 


all Los Angeles:17, California 
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A Member of the Sears, Roebuck Family 









HEAT AGE 
Howe 
sh CREW JACEE GON 
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TENNESSEE 


Famous Civil War battlefields ore pin- 
pointed; Great Smoky Mountains Na- 
tional Park a must for your vacahon 
Tennessee's 272 “Great Lakes” footure 
camping, swimming, relaxing, and 
water sports galore 
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TENNESSEE DIVISION OF INFORMATION 











—_ ‘ed Cordell Hull Bidg.. Nesheolle, Tenn. | 
| Send Free 32 page, four color, book | 
| 

| 
| Ware ! 
: LYIREGS 
| "| 
oY 8 tar] 
Bbc Lit febess! \ 


owe C6 Fa 


Who says Who save a station wagon has to be expensive? 








We say, break owsay from the humedrom with ‘64's new hahit-breaker...Wide-Track Poatlai secs 


Now, deep vee bottoms in six boats from STARCRAFT ‘64! 


Ada ta your tino The water wth escitim new punning 


i oan Pipi ra | cg te oe TTL Pe Ve Tatil ih ann a uh LiL i’ 
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ret aw theilling mew ere of handling: For The first tin in 


sa —- Mn, Starcralt omnes 2 Ce Ws Se pie etter. iin ahirniR- 


wm boats two ceases and iwo runabouts), plus deeo ver 
| i a List | P 

bottoms ono fibereliss Criser and rorabout. ln addition, you 

howe fad omboagrd-oolboand oower peices orth a: 1attory 


instuiled Aterceuiver stern drive lan exciiing inbourd-outhoard 


power plint), or a deaherinatalled inbmard-outboard of yen 
ch toe. Write today for your free 7964 Starcralt cataioe. 
Siarcrall Boot Company, Carpi O-3, Gothen, ines 


uuvithe STARCRAFT 


AMERICAS MOST PORPULAA BOATS 





Tiva. sabe starch ibbeiils chair ta 
Tow nae in ew Bo Ofori 
al model, Tha Oover EscaLllfT 
an De inmateied in your heme 

a few hours and removed jirst is 
eoesily when yOU mows OF NO 
horurer need i. Set folds out of 
Way to leave-stairway uno 
structed. Wonderful conven- 
ence for aged of handicapped, 


ial! TOOAT le @ejeae mer iclifag feaboy’ ran ihes cig mk 
ele pellaction cf porpecmi rm Fes -dured, tplanyla-shapeg 
poslage champt rouge? ia wey trom ‘atranga and maya 
| teria lands le The wilde of Africa, enchanting Lorape. 
| monic Gries eech an Congo, Lalin Amareca, Monacn 
Write for catiloe, Dover Corp mg = ipathat Ms Malaya ami Nisa te a ee, 
r4ar 1 if all aittteeant — piclining aeemall, peng Birds, Meili 

{ iarton I 
“ y ator Biv., al Brotnearto cose, ating specia, warriors, clipper stings, e#fe, PFLeS 
Cincinnat | ae FRUStrahhn Rapin Gataliig anil ar aireakhive Selereiey ee 


| OW. COST DOVER ESCA- LIET fomectown asamp Ge Dest. M3406, limestown, Naw Yar 
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Discover the most fascinating spectacle of all 
(in Pleasant Scandinavia) 





| Come lo sce the amazing phenomenon of the Midnight F 
Sun this summer, on an SAS tour of Scandinavia. En- |! 
pov @ hurdred-ani-one other attractions a well. Vest | iF f 
mOrwiily s fpords, Osto, and beautiful Stockholm. Then | SEAN DERIRTAY MIREIET SETI 
WIT Up Pour Lip in wonderful Copenhagen | je Fifth Avcnuc, Now Vork, #, W. 10020 
There ofe degens Of tours to cheose from, [nile- | a ech Rp eu lech 7 pri A 
pendent arescorted, 3 to J9 days. As unecxample, an | a pains sheen 
inclusive 20-toy holiday from New York is yours for pO 
only $951.10 ; «cies 
Minil the coupon for free travel-planning ki Or talk =f ©" ne 
to your SAS truvel agent [ Ms SAS iruvel ager 


———— eS SS See 





for Your BEST Vacation yet 


somewhere West there's a vacation spot for you...magnificent Colorado... 
Glacier Park... Pacific Northwest..,California... Yellowstone Park... 
or Dude Ranches. 

But, wherever you choose to go, your vacation will be more complete 
if you let the friendly Burlington folks help you. They are vacation-wise. 

If you prefer-a planned vacation, join one-of the many escorted western 
tours via the Burlington, For independent travel, the Burlington offers 
ultra-fine service—including many trains with Vista- Domes— 
to the vacation spot of your choice. a 

Mail Coupon Today for a cafarfal Angklet dese riding 


fhe area of your choice...Colorade, Glacier Park, 
Yellowstone, Celifornia, or Pae ifie Northwest 


= | 
[Suinre)h EpaP Ga REE = 
Burlington Travel lhcsdanuriocs 
S47 Weel Jockson Blvd. Dept. 207, Chicago, Mino 40404 
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Now -—a new and brighter Color TV- brighter than ever before! 
Unsurpassed Natural Color from RCA Victor! 


The Performunte-Proved Color TV for i ts advertised price, optional with dealer, for 
New Vista® by ECA Vietor. Improved ebec- the Burbank, not shown, Prices, specifications 
tronic cireults bring vou aubject to change. Remember 
clearer, sharper pictures thin ~ 3 — more people own RCA 
| Victor than any other tele- 
vision —hlack and white ofr 
color! See Wall Draney's 


ever before in wrap! nelf= 
weerlenor, New Vista Color TV 
for Ad is definitely the tine 
eolor television ever destened 
by RCA—pioneer and de- 


Waheed iH eine firlae' Fen ieg| 


WV areler iar bt crud Ae. 
ren ita po Sl arrictibye, f r tie 
VECTY Network = A 
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See the wide ehoree of 
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Are your child's “shots” up-to-date? 


Although the muy common diseases of ehh. 
hood are vader good control, they can strike 
again with epidemie force —if intial immunize. 
hate arid fMboe tet ahnte Fide WegeCTeT, 

‘Toray, t 
simpler, anil the lst of disenses against which 
Chikdron can be protected has grows, 

roresxample, polio can be prewentiee by vad 
Ties Laken by mirth cay hy injection. Vi Minie 
ever method your child's ductor prelere will 


Wael Cel ey LE Wake eS Nadav bie La 


build immunity ovainest this dtrdise, 

For protection against diphtheria. w Laendipririge 
noueh nd telanws, a siitgle mote @ now used 
instead of separate shots. This combined var 
cine given in three doses, albert wtierthy dpeert 


Metropolitan Life 


sk AS CE COMEANY 
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BL. pe 2 ee 


wy be i ii 


APE SP, a a, a | ad 
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TA PC Ee a. A 2k Pa 


Its impertant to remember that no sinele m- 
pe Don con peer email protect a child against 
ary disease, Hinly booster shole—ziven ut the 
proper tine—oan keep immunity high. To make 
are there: will bee pues | pase te wou chal’ pitt 
leetion, ak vour physic alvrad the inn 
gation Uimetoble he writ vou to follow, 

A form on which you can keep a permanent 
recerdal your child's protection ts incbuded in 
Metropolitan's. booklet, 480°. of Ciflihood 
Bier, Halen eives biatructions about what to 
cc fi low Thue Expos Oro tii i Cn Lage Logs diseases 
Fora free copy, see your Metropolitan Mun 
call your loral Metropolitan office or mail the 
Cp Lag lee a’, 


Werrepellian Life (Ther, 8-01), 
[| Malliaon Aveuer, Sew Park, & 7, Tien 
|" lemme anal the [pi bu ik [=F if He “eae iret tt Ei ad 
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Which one’s the Scout? 





is. Its anorting the Soovt vinyl cab top, (And that 
mnkes it a sporty pickup.) 2 ke Its equipped wath the 
SCOT PeaVEL-Tor Uueat the thing for licht 
delivery work wroun! town. Of for traveling trom 
own To Lowen wWCOrinl ihe Scot steel cal 
lop. (Recommended for winter duty north of the 
WMaoson- Dixon Line. So is a feoter.) 
dis. [t's cothited with the Scout 
vinyl Teavet-Tor. (Add bucket 
seats and an ipbolstered back seal 
afi Yom have a minty tthe wage.) 
Amd 5 ts. ioo. Even though it doesn't 


atee| 
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THE 


BY INTERNATIONAL 


joer eel ela | 
le 


have ooy kind of a top. And the windshields folded 
forward. (Which means it's n Seout stripped down 
for fon.) Well. now that you know that cach ma 
ScouT —whith one ate you going to buy? 
PS, They all have o sturdy fratte and rugged 
compontnts and a 93 hp 4-cylinder engine that goes 
atout 30 miica per gallon, Price is 
S(690.85." See an INTEANATIONAL 
s Dealer or Branch. to test drive the 
ScoluT and buy it [eternational 


Harvester Co., 180 NN, Michi- 
gan Ave. Chicage 1, [limos Ki ? 


ihe Chfedtadiatial Harwatee 2oeepe 
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Every two weeks 
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a great President L 
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sails from San Francisco to the Orient. 


We take no short cuts. For 15,540 miles we go out Economy Class.) Choose your President: Roose- 
f our wav to piease. When you dine, you'll never velt. Cleveland, Wilson or Hoover. Uhoose yout! 
gee the same menu twice. When you ewim, the sailing: every two weeks [rom San Francieco 
pool Will be heated to a pleasant 72 degrees,When every month from Los Angeles. And see 
u relax, you'll find your spacious stateroom ‘your travel agent or Americun President Lines. 


Comes my thy ran i teley note. rape nour room 


AST YTte And when YOU fo BaAnore, hie [Th 


ja ee 
- -. : : | 
Hawaii, Japan, Hong Kong or the Poilippines. 
The cost? About Tio¢ per mile—or £1176 round 
trip in a First Class stateroom, (Even leas in 





KODAK INSTAMATIC 700 Camera 


What makes the new KODAK INSTAMATIC 700 Camera 


unique amang fine cameras is the astonishing ease 
with which it takes beautifully sharp pictures. It loads 
instantly with a KODAPAK Cartridge. No threading, 
no rewinding. Automatically, it sets the electric eye 
for the film speed. Automatically, the fast //2.8 
FKTANAR Lens stops down in bright light. Awtomat- 
cally, you set the flash exposure as you focus. And 
the fiash holder is built inl The KODAK INSTAMATIC 
700 Camera costs less than $110, Other models and 


prices. See your Kodak dealer. 


Ance suiect fo GINS WLI! Pee 


EASTMAN KODAK COMPANY, ROCHESTER, N.Y. 








its yours when you come to 


WISCON 


Wisconsin offers the parrefy you want to 
please everyone in the family. There's 
An amazing diversity of scenery — “sea- 
coasts,” dairylands, northwoods, coulee 
country, dells and moraines. You'll find 
the sports and activities vow like best. Any- 
thing connected with water, of course, is a 
epecialey af the house. (The lodians called 
Wisconsm “the land of the gathering 
waters.) Twenty-five stare parks and 
eight state forests have camping facilities. 
There are ranch retreats, fishing lodges, 
modem motels and comfortable cabins, 
There are luxary resorts and restaurants to 
rival anvthing in the nanon. You weed a 
vacation; [Thr year, make no Wisconsin — 
the land that was mawe for yacation4 





FREE, U2-poge, fall-coter boochere. |nfermaton shoul thimgs to do 
and see, wate pores and forest. campwtes hishesical attache 
135d Wisconwn higreway Map Source ato regienal infanmaban 


VWECONSIA CONSERY ATION DEPARTMEMST 
foom 75, Boa 459, Modes, Wihiecee 51754 


Plague saad fees Steere Y goles Ei tc 
ed ial | 


Ac drei... 


Citr. 5 ate . rl En Code, 
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Mention Natinnal Lemire 


TRAVEL QUIZ 





Center of meerschaum 
mining if in: 
CL) Parke LC] #folfaned LC) Dbely 


Werrechaum, 0 @oft while muterml which 
hardens when exposed to the sun, ts muck 
mte pipes famous the world over, eeki 
aihir, Turkey m regarded of it mining 
conter, Handle your souvenir meerachaum 
with core; it@ fragile. And take care of 
your travel fonde by carrying ‘The Firsi 
National Bankol Chi neo Travelers Lo hee kn. 


They're safe—only you con cush them, 


Larges! active U.S. volcano is in: 
[) A/osha GC} Afowars C1] Arizona 


‘Tourwte whe woeil the meeeet member of 
the United States, Hawaii, usually imal 
upon tecing Miatina Law, the milion’s larg 
est active volcano, When you journey to 
se the pyrotechnics, pay your way with 
The First National Bunk of Chicajro 
Travelers Checks, gladly accepted all over 
the globe 
Balboos are coins used in: 

C] Acundor LL] Penese EL] Mexico 
Cochanen your Firat Nationn! Hank of 
Chicago ‘Travelers Chocks for bo/booe in 
Panama, Like the country, theae checks 
are colorful: each denomination ($10, 320, 
SAO), STOO) ia a cifferent hoe to aid your 
cnehing conveniines, Ask for them at your 
hank betore vou po. 


Hodliding pth Chicago and the potion wince JSA5 
The First National Bank 
of Chicago 
Travelers Checks 
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ANNOUNCING THE PREMIERE 
HOLLAND-AMERICA LINE 


ORIENT/SOUTHD pAcific 
50-day Discovery CRUISE 


FROM LOS ANGELES October 6, 1964 aboard 
the s.s: Statendam, calling at: Honoiulu * Yoko- 
hama ®* Kebe * Hong Kong * Singapore * Ball « 
Suva (Fiji Islands) « Pago Pago (Sarnoa) « 
and Papeete (Tahiti). Returns to Los Angeles, 
Rates fram $1485 


This Fall, for the first time ever, the world- 
famous luxury liner Statendam sais west 


on her Premiere Orient! 
overy Cruise, Come along, 
ibs 


irom. Los Angeles 
South Pacific “Disc 
as Holland-America brings. to the Pacific 
decades of leadership in luxury cruises 
You'll discover fascinating signts and shop 
ping ashore, plus many other pleasiires 
aboard your air-conditioned floating resort 
Cruise membership is limited, so use the 
coupon or see your travel agent now. (Or 
consider our magnificent Cruise Around the 
Viortd in 60 Days aboard the s.s, Rotterdam, 
trom New York City in January, 1965 

r soo Pa Th be ial ea Eitan Ped BOI Sa | ees | ere at 


SAiL A HAPPY SHIP baat . 


Pier 20 —Naerth River, Mew York. N. ¥. 1014 


Peace send me your fullcotor Ci Orient South 
Pactic. “Discovery Cruise” brochure, 1 1965 
World €n vise , brochure. 
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Travel Agent 
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Mention National Geogr 


SOUTH AFRICA 
...See it yourself! 


Sow well within your major-irip travel budget—with 
comfortable, carelree bourse priced acstingly Jow. 
Remember, “Less coat per dov the longer vou afay.” 
Complete details from your Travel Agent; colorful 
fiat fram SATOUR — just eral a ta | tire nonapon: 


SOUTH AFRICAN TOURIST CORP, 
Rew Tock i. WoT —800 Fifth Ave = ewor’y Hil, fel —MG5 Wihkine Pd 
Piease send your lileraiurd fo: 

ADDRESS 
Pts 


cao (PA) 
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Vacations for the Pic of { 
ti Where vorety & tte spice of fun! Name 
eclur ” le ete: Deke & aan THe 8 Aree 

sctmiae sk whith / fet an a ag | Pelt ae Bel 7 lieth 
a mountahn / score a Birdie / damned ill night or 
dingy heck in ihe warm, dry snnshines. Yau ate 












neve’ sere (he on ar or 
et iri wy aeqeaht priced TVucsbn 
“FAR AWAY FUN ite 

AT Hi aE PRICES bh § ite fi ae ee lil Ae ies 


aCe ed ok 
Seah CLIMATE LUE BET. Se Tia ees. ARTs A # 
r Je ie a el I ee ee a 


FULL COLOR 
36-PA0E 
VACATION 
Guioe 

TO... 


South Dakota 


Cease and pictures 21 pcenic mote trips— 
with mips— covering very part of Uhiw gros 
motu wentiorland. Cowes you a private pre- 
view Of fascinating places. andl events you con 
ae nowhere elae— Mount Hushmore, thie Huel- 
lands, Sum ceremonial dances, pioneer folk 
festivals, picturceque Dendwood, water aports 
on the Cire Mt Lakes of Swyoth Dinkinta, Shown 
how po pend the mort fun out of overy day of 
your vacation, Mail coupon mow. 
a a a eet 

Pane A Lee Babee ET Sn! 
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Discover new zes/ for life—in 


we ihe lilt und vigor of modern 


Wiersico will gre pour span a titi 
Here an this fanelawitig feat lor 
yo final eany otis Pecrspatal ty 
ilromute scenery. refreshing off 
Peet WaT te tous rl ii" 

Mail Fart it the Fe fevalieal boching 
war Take hare will come from the 
liye ecbicths Pal Proc virit fn tA 
ovrntmneesatd villoees where The 
[rotons of tine post gre of oleh 
ful purbet the present, and where 
re hi eller) es ed wert. 


Hos th aebh thal ce pion 


of ote wil pee w th igkes Alea 


mucha wondertul vacutionlanil 
lm iri lhe wmiivecoture of swim: 
Mine man underground river in 
Yuciton te thrill of golfing sri 
candenis. deep veo fishing, shop. 
ping for quaint hondlicratts 


marvelous Meé 








linatine Mexio— ihen eoine see i 
for souretll, Tour travel agent will 
hehe wit sce maorvclotia Meteo for 
pir raf wachivon ever: 
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Now you see how easy it is 
to load our new movie camera 


‘Seu Atitoloal Film Cartrides make thi jhe ea 

eat loading movie cimera where. You: pre-load 
rty ly ‘ith thrifty roll-film, then when scr 
wir change fim, just slp inom fresh cortridgs 

ial att Atlan * Fils «rithless Come with owe 
Frew rom fen electrm ie i] 1 bey ia hipfculaicpal 


Mt Bell & Howell dealers, Under $1) 


Bell & Howell bri 
the expert in you 


be bore, i 


-— GLEGHOSLOVEKIR 


i eine to Enrape? Plan te wisit 
‘e | ! Crucheelevakia, joo! Now ip ite 
i prepa! time! Have a wendertul 
“a0 ime if Proeme in the Beart af 
ae Europa. Crechodiovkhia opeon 
wide hor giter fa welcome ber 
viertor wilh her cullural riche, 
architectera, werld [arent ies, 
femiore, sports sctivithes, 
himting and fighing. VISE5 new 
sn within AB heures 


4% Tour Heat ia Crechostovakia 
te | Praha 1, Enockosiovokia 
By | Fi Toor Travel Agent @ Write 


| CZECHOSLOVAK TRAVEL IMPOR MATION 
fox 335, Temes bo., 4,7. 26, Dept. & 


EE! U.S. AIRMAIL 
FR STAMPS 
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Garcelon Stamp Co., Gept de Calais 





Why Fort Lauderdale is the 
place to go in Leslee 


Hee if a litte beokict -Ehet gives you the 
* WET ee ee Loe |! bey pe Phat Fire 
Lavderdale as the 


se | is p Le = ifs lie WA LK The se oe Piper HAYS 


Die Pee.eons 
r 


place bo po in Fionda 


lta: factual text tell why this city is i oer 
‘Vontce of America’ i #hy Port Lavuderdale's 
beach ia the finest on lower east const, Mead 


itetihd golf, fahing, all the guntime eporia, bie 
his FO pee. Te mace to ALY. [t's almost 
ik PRC 3S A PRA Ve ho get your 
free ¢ oo simply mat! the coupon today 
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fila i = | ‘ 
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A STAY IN [ITALY OFFERS YOU: ae 


i 
CITIES FULL OF ART TREASURES — SLUINLIT SHORE ee 
RESORTS PICTURESQUE LAKES — MAJESTIC ; 





‘ 
SNOW-CAPPED ALPS — RESPLENDENT VALLEYS — i 4 
SEASONAL SPORTS — ENRICHED BY FOLKLORE — if # 
CULTURAL EVENTS — <A GAY SOCIAL LIFE — al = 


TEMPTING FOOD AND WHEINES — AND FOR aa al 
DISCRIMINATING FEMININE TASTE: THE WORLD 
FAMOUS ITALIAN FASHION AND PRECIOUS 
HANDICRAFTS — 














ITALIAN STATE TOURIST OFFICE 
NEW YORK — 626 Filth Avenue 


CHICAGO — 4455 North Michigan Avenue 
SAN FRANCISCO — Sr: Francis Hoeel, Post Serees 








. and all [Travel Agents. 





“gn’'t this a wonderful way 
to see the World’s Fair?” 


pecarse ws 
Trailways Tours 





Yes it i a fareiree ang cariree 
Trailways 1Our 
whole Worlds Fair Vacation ip COMpIEME WIth 


travel di a PREY lave at Lhe Wis on modern 


will plan your 


UXLTyY DUSES blamed SLE TITSEEINE SIODOWErS 
en route a1] hotel sccommodations reserved 
In advance... guided sightseeing tours in. New 
York Crty and tha Fair...and its all 


t your budget and time! 


TaNdl 


made 


TRAIL WAYS TOUR BUREAU, DEPT. Al 
LO12-14th Street, WW 
Washington, OC 
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_— Farprted Tour 
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CITY AND STATE > | 
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TRA YS 


“easrest frave/! on earn” 
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NATIONAL GEOGRAPHIC SOCIETY, Washington, D.C. 


STAMPS FREE 


New [seuea— New Countrica—Triangles 
ROCKETS—OLYMPICS—sSCOUTS 


BIR DS— FLOWERS —ANIMALS— 


ATSO Old Canadian and U.S. postage 
atamps, All genuine. Pious complete 
lustrated Canadian Stamp Catalog 
All the above FREE. Please write. 


GRAY STAMP COMPANY 


Dept. N45 — Toronto, Canada 


there’s something 
for everyone in the 


THE “WORLD'S MOST FAMOUS BEACH” 
AND FLORIDA'S HEALTHIEST CLIMATE 


wTrrrtrire tf | rimiihhh ess oo 
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ng the TrooConnde Higheoy — North Feu Cnsor, Canada 
Coast to coast carpeting —the 5,000 mile Trans-Canada Highway 


From St. John's, Newfoundland, to Vieteria, 
British Columbia, the mumense sweep of Lonada 
CANADIAN SOVERNMENT 
TRAVEL BREA 


=apanned by the longest continental highway — 


W thi workd 51 ine hat Trugte aay it hhe Ty i= . £ 
OTTAWA. CAAA DS al 


Pipaae aeecd lho 


Canada Hichwoay vou drive through onastal 


rica, Fock, pun init lake reeart late, 





)  Trant-Caneda Highway 
tlie igen] cde Mn pPraicies and the dweeome Canadian Fockage ta 
Reckies. The Girele Toor booklet will guide Riaeihis _ 
. Cte 
u thrawh podem Cities, hrstoria ates, gay " 
i i " 1 Ache Pa 
‘eT tnd Pus oe i 
7 eer ‘Lu re oat Tel ry 
To plan a memorable vacation, send for your a i 
i if tet if La | a! i Sa SS 
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HOLIDAY IN CANADA 


fhe wonderful world at your doorstep 





You'll find a friendly face 
everywhere in Alaska! 


Alaska’s vast Interior is o capt 
voting land. filled with the lure of 
and the lore of u 
olorful past. Here is Gold 
mighty rekon bus 
| Wroilns metronolit in il at I 
towering Ait, Nick 


Lt 
MeKiniey National Purk has 


eon Spiloriecdh i 
Rush 


CHUNULTY iri 


: ca ff 
in 


=| t i | war 
a S Let ad a LrAhciny 


villawes, tumbh 
nosts and midnight baseball. Men 
vou Can fish, hunt. ski. sicht-sei 
swim, hike, shop for native crores 
climb a mountain or ride a dog-sled 
And meet fricnaly people; Con- 
tact your travel agent or write Dept 


fi i 1 I ie | 1 i 
ke Algeken Pravel Div, Juneau 


fern pout chunbkey of Wo baer Beer 


Ti Aaren 7 





pet al! tae diaeepe ehrern hero 
HmIEt er tet LL | Vaan Behe Sj Atal 


Start # Sarge 7 


a, ye 


ooo. 1.7 i Cpieres, Carmi Ancirnt Foochree, See Alea 

Vale Eee in other pirieriada, meer 
iva ED rintee Fired inks | slamype Ero ol Geer Lita fice all deren 
all grnoiae. Abe eerlpeed 1 poo get ae fe Plage of She Ward bo fol cole 
Wider Lnrvrleprilis - ie Fidetctrsly-yee L werete Ae i ue for eels Cee 


piatoeid, to betpedee Gene Necgele Appreeala. Gel oh mi for je Aetii 
Ferd Lod iodlan aah lor Lot Li-18 


ZENITH CO., 81 Witeoghts S, Srosklyn, WY, 11701 


fericsS Bye hah heel 


Menton Mattenal Geographic 


Everything im ane place! Snow-coned mountains 


and palm trees, Modern cities & pre-Roman settle 


ments. Superb culeine. Incomparable shopping at 
tempting prices. Resorts, os, #1 zal mn ine 


op 
settings. Rictows 


most spectacular nature and 

ne =| ee a wihrere Brie i| nS VET ine DipPe if 
‘asl a — ag * = cC —— i) oe 

ey ent n Eurooe—The Swiss Nathonal Exposition 

rl Ot f Swi fer m7 Will be on snow, In Lausanne 

a ep 

from April 20th through October 25h. 

Your trawe went has. the nti angeeare See him fer 

information, macs, and folders, or writ Oepartrernt &, 

wis Nafionael Towrial Office, 16 Vest 464 ot, haw. yore 

of, Al... of G6L Market SL, San Fronceeco 4, Lanform 
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The Big es Country 
Get close to scenes like this. Explore 
primitive areas, travel Going-to-the-Sun 
Highway. visit Custer Battletialtl, sight: 
se2 Montana from Yellowstone to Glacier 
park and Madicine Rock to the Big Hole. 


HIG SKY VACATIONS 14 
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Now's the time. Take a powder. Seip the country. Run owey 

We'll hele! 

We don't think anybody haa ever assembled o collection of tours like tha before. Europe. The 
Mediterrangan. The Middle East 


All different woya of traveling. (And all price ranges, foo.) 


For exomple, if you're planning fo Glow the whole wod, Alitalia fos o fontastic program for 
you, Fly first class. Visita dozen capitals. Stay only of hotels like the Georg ¥, The Excelsior, the 
ervey. Trowel around in o private limousine, (We'll throw in o chovfeur ond yolet, too.) Oh, it 
poe on indefinitely. Champagne, caver, Alitola can iqueeze o prince's Continental educotien 
00 


On the other hand, if you're budget minded, Alitalia has a series of 38 tour programs that cut 
off the frills ond just teave the importont points of travel. (Some of them hove been deugned mw 


itt a J week yocotion for you. The cost only about 5 


economically, you'd think our Towr Director wos spending. his own money! 
Most of Alitalia’s touring potsengers fall somewhere in the midale of thesa extrames though. 
Lopping up oa good bit of luxury but managing fo keep on eye on the pounds, francs ond lire, 


So if ow con’) mind not dining oul of Allreco's of Maxim's every evening of not rubbing shoulders 


with @ oovele-of Archdukes every day on Ectorl's lavish beach, vow con sill have o grea! escape 
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VALUABLE COUPON 
Good sing free preview of a wonderful 
vacation in MISSOUR], Includes 
sight-seeing, ishing, history, boat nz, 
caves, camping, theatre, opera, 
swimming, night clubs, baseball, 
nianetariunis, 2008, festivals, rodeos, 
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shown in 28-page, full-color booklet 
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Tel ils a compact World. So you really can see all this: You'll like Ol the tocrw be 


Very rare climate Found nowhere elise in North America’. Rain! Summers with cool nian: 


Vacation weather Snail four aessons:Visit'us sont Southern California 


[ Fraw: Official Vacation Guide, Colo 
RAS Seing rie Insens of a rmeti 


EAR CLUE, Ow. 53 
i = = 5 E . : lifele heed 








Working wutof tran Marais, Moitnne- 


wite. Len Gaodell (ubove). Boli Goles 


By Northern canoe or Southern pirogue... and bar) Krause mointwin service hy 
| ‘ik behd ve et istanal (HERS OF Moet ul Jake 
Winters: they <nowsloe alone raged 


telephone men give the same good Service! casts in temperatures below eero, Ther 


ciiehn mneowntet lieiars. cli mi Aaie 
\ a - 
while wr éven loll mieee that butt 


| 
(ayn Tene jeu = 
: a 





Downoon Petite Caillou, a havew in th sony , .. geathe! 
Louistania, telephone oan Marvin yh herever VEE OED, telephone Peofrc do their 
Thibodaux uses oo érafi called oa “pe hest to bring Vou service 50 pom! and 
rogue lorcechsome customers near tha Tet ee , 

: I dependaaie fiat vou take it for granted, 


remote village of Cocodrie, He speake 
the <anie Cajun French a= bis eutiom And ie never stop f-ving in improve if. 
er nn SeTeTeCr= Ti nnicerwat ! ti la — 
Hote Chile tht gvet peeddenioa (nen — 


BELL TELEPHONE SYSTEM 


i . i i 
ofly aireet Tink with the outside wala | 
Server Wins 





i Pa el 


a 

a, 
ae 

One Cea 





All roads are new when you Thunderbird 


Pick ott a runway and prepare to sear. Thunderbird'’s smooth, silent motion 
is the newrest thing to fiehe asel{! And, within the new 7 hunderbirdl cock pit, 


wou re airborne on the haexiary of me conmpotiredshelldesion front scar. You can 
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alsa specity acreclining passenger seat. [lie exclusive Si 


ard eti TChutiderbird melude the Swing-Away steering wheel, power brakes, 
pawer steering, AM radio, heater, Cruise-O:Matic drive, retractable seat belts. I 
that gives Vou an idea that Thunderbird travel this vear is more unique than 
ever, witht til] vert fond out (at your Ford Dealers) whiatits like to LT luinderbirel. 
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